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THE BEGINNING OF THE INSTITUTE YEAR. 

With the meeting of the American Institute of Electrical 
Engineers held in New York city, Friday evening, September 
22, a new year begins and a new set of officers takes hold. Under 
the new president, Dr. Schuyler S. Wheeler, we may expect a 
year of work as successful and stimulating as those of his pred- 
ecessors. The Institute is now a strong body having over 
3,500 members, and is becoming more influential every year. 
It is looking forward at the present time to occupying part of 
one of the finest, if not the finest, society building in the world. 

The meeting was held at the assembly room of the New York 
Edison Company, this company having offered the Institute, 
through its retiring president, Mr. John W. Lieb, Jr., the use 
of the room, which is to be devoted to meetings of this charac- 
ter. This room, in connection with a large reading room, is 
completely fitted up for the use of the company’s employés, and 
it is very appropriately tendered to the Institute until it can 


occupy its own quarters. 


THE SMALL TOWN AS A CONVENTION CITY. 
The eighth general meeting of the American Electrochemical 
Society, held at Bethlehem, Pa., emphasized the advantages of 
This 


is particularly true of university towns, where a well-equipped 


a small town for holding conventions of scientific bodies. 


assembly room is always available, and where the surroundings 
are conducive to a successful meeting. The chemical lecture 
room of Lehigh University was unusually pleasant and 
convenient for the meetings. 

Moreover, at a university there are always men worth know- 
ing; and in a small town a meeting of a society is an event of 
sufficient importance to interest the leading men. All of this is 
true of the recent meeting at Bethlehem. 

As against the small town, the large city offers some advan- 
tages, in that there are more attractions for entertaining the 
visitors; but it must be remembered that the meeting is held 
primarily to discuss papers and for the members to become 
acquainted, and if there are too many outside attractions the 
attendance at the meetings is likely to be small and the discus- 
sion half-hearted. As the next meeting of the society will be held 
at Cornell University, Ithaca, N. Y., it may be expected that 
the conditions there will be not less suitable for it to be enjoyable 


and successful. 





STREET RAILWAY WEEK AT PHILADELPHIA, PA. 

During the past week the historic city of Philadelphia, Pa., 
extended the warmest kind of hospitality to the visiting members 
of the various street railway associations gathered for their annual 
conventions. This meeting, of course, is destined to go down 
in the annals of the societies as epoch-making, in that for the 
first time there was a well-directed effort to weld together the 
various interests involved, and evolve a harmonious aggregation 
which would work to the end that electric railway facilitie. 
would be developed along the most progressive lines, and with 
The remarks of Mr. W. Caryl Ely, 
president of the American Street Railway Association, at the 


the least amount of friction. 


opening session of the convention of the American Railway 
Mechanical and Electrical Association were all that was nec- 
essary to assure the members of the tributary societies that the 
parent organization was working hard to accomplish only that 
which would be of the greatest benefit to the greatest number 
concerned. The exhibit by the manufacturers was remarkable 
for its completeness and for the spirit of enterprise which was 
evident in all directions. The goodly amount of space available 
and the equitable basis of distribution, together with the hard 
work of the exhibition committee, have achieved a result beyond 
the most sanguine expectations. 
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THE THERMODYNAMICS OF INCANDESCENT LAMPS. 

The present year has been noteworthy for the discussion 
which has been going on regarding the improvement of electric 
lamps, and because two important steps in this direction have 
been taken. The first announced was the tantalum lamp of 
the Siemens & Halske Company, Berlin; the last, the metallized 
carbon filament of the General Electric Company. Naturally, 
a good deal of interest has been shown in the efficiency of the 
new and the old lamps, both relatively and intrinsically. Prob- 
ably the best summary of what has been done, and what should 
be sought for, is given in the paper read by Dr. E. F. Roeber at 
the recent meeting of the American Electrochemical Society, at 
Bethlehem, Pa. Dr. Roeber first considers the subject theo- 
retically from a thermodynamic standpoint, and shows how the 
energy efficiency of an illuminant is determined. By efficiencies 
is meant the percentage of the energy delivered to the lamp 
which is converted into light; and here the assumption is made 
that all the energy represented by the visible wave-lengths is 
useful as light. 

Next the direction in which we should work is indicated. 
It is a remarkable thing that carbon has so many properties 
which make it exceptionally suitable for use as an incandescent 
filament. Indeed, until recently no other material was available 
which could take its place. It has a high resistance and sufficient 
rigidity when incandescent, is cheap, and is not difficult to 
prepare. Further, the filaments can be adjusted by the so-called 
“treating” process to perform a definite service. In these respects 
we as yet have no material which can equal it. But in the main 
purpose for which it is used—that of converting electrical energy 
into light—carbon is about as poor a substance as we could find. 
Carbon, as it is used in the incandescent lamp, behaves very 
nearly as an ideal “black body”—that is to say, it radiates wave- 
lengths throughout the whole range, and but a small portion of 
these are useful rays. To increase its efficiency it is necessary 
that the ratio of the useful rays to the total be increased. There 
are two ways of doing this. One is to raise the temperature ; but 
we are limited in this direction because the higher the tem- 
perature the more rapidly does the filament disintegrate, and a 
balance must be struck at which it will have-a satisfactory life. 
It is in this direction that the General Electric Company has 
been working, and, as a result, has produced the metallized fila- 
ment, which is more resisting to the disintegrating effects of 
high temperatures, and which has a considerably higher efficiency 
than the old carbon filament. 

The other direction in which we may work is in seeking for 
a substance which is selective—that is to say, one which will 
not behave as a black body, but which will send out a larger 
proportion of its radiation as visible rays, without it being 
It is possible that 
the metallized filament behaves somewhat in this way, since the 


necessary to employ a higher temperature. 


high temperature to which it is exposed during the firing process 
must modify the surface to some extent. In other words, as 
Dr. Roeber says, we should not seek for a black body radiator, 
but get as far away from it as possible. This is the direction 


in which Peter Cooper Hewitt and others have been working. 
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The osmium lamp also undoubtedly owes some of its higher 
efficiency, as compared with ordinary carbon, to such selective 
action. 

On the whole, the progress in electric lamps made during the 
present year is satisfactory. It is true our best lamps do noi 
make a good showing as compared with other electrical apparatus. 
An efficiency of four and one-third per cent—which is that of the 
tantalum lamp—does not look well when compared with an 
efficiency of ninety-five per cent in a dynamo; but, on the other 
hand, we have in constant employment other processes almosi, 
if not quite, as wasteful. The steam engine as generally used 
converts only about ten per cent of the heat energy of the fue! 
into mechanical energy. A few more steps forward in electric 
lamps such as have been made this year, will bring them on a 
par with this. Whether we will ever reach an efficiency of ten 
per cent, no one can tell. At the present time we seem far from 
it, but we may discover some new process. 

One phase of the problem is unfortunate and makes im- 
It is the fact that the most 


inefficient piece of apparatus in electric lighting is the fina! 


provement the more necessary. 
one. An efficiency of five per cent at the lamp means that the 
conductors, the dynamo, the engine—in fact, the whole plant— 
must be twenty-five times larger than they would need to be 
if our lamps had an efficiency of 100 per cent. 





DUSTLESS AUTOMOBILES. 

A disagreeable nuisance which accompanies the use of auto- 
mobiles is the quantity of dust raised by them. This annoys 
not only the occupants of the automobiles, but is even more 
annoying to other users of the highways; the former can pro- 
tect themselves by dust shields—to some extent, at least—but 
for the others there is no protection. 

This dust annoyance has been serious enough to cause inves- 
tigation into methods of rendering roads dustless, and a con- 
siderable amount of experimenting has been done. Spraying 
the roads by means of heavy oil has been one of the most success- 
ful means. This remedy unfortunately introduces annoyances 
The oil is bad for 


rubber tires and clothing. A more sensible plan would seem to 


almost if not as great as the dust itself. 


be to design the automobiles so they will not raise dust, rather 
It is better to avoid the dis- 
turbing cause rather than to try to make the roads insensible 
to it. 

That there is a possibility of doing much in this direction 


than to make the roads dustless. 


is indicated by an interesting article appearing in Nature for 
September 14. Mr. W. R. Cooper describes an investigation 
which, although incomplete as yet, shows that great improvemeni 
is possible. The amount of dust thrown up is determined by the 
hardness and dimensions of the tire and by the shape and posi- 
tion of the automobile body. The action of the latter is very 
complex, and in studying the problem it should be reduced to 
its simplest form. 

At the present time, automobile construction is improving 
wonderfully, but this phase of it seems to have been neglected. 
It is nevertheless one well worthy of a good deal of attention. 
Let us have dustless, as well as horseless, carriages: 
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WHERE WIRELESS IS USEFUL. 

A particular application of wireless telegraphy—one in which 
it will be used to the full advantage—was announced recently. 
A derelict schooner, Edward L. Allen, has been drifting around 
in the Atlantic ocean to the great annoyance and danger of 
ocean travel, and the United States cruiser Columbia was 
ordered to sea to find and destroy it. Commander Boyer, of 
the Columbia, arranged to receive reports of the whereabouts 
of this derelict, as his vessel is fitted with wireless apparatus. 
in this way it was hoped that the Allen would be found expe- 
ditiously, and the waters soon rid of this danger. 

In finding a derelict, the searcher is guided by the reports 
of vessels which have seen it, and by his knowledge of ocean 
urrents. Obviously, then, any means by which he can save 
ime in receiving these reports will enable him to decrease the 
irea through which he must search, and thereby not only shorten 
‘he time of the hunt, but decrease the expense as well. Com- 
nander Boyer’s expectations were fulfilled, for after searching 
‘or a day without success, a wireless message was received from 
‘he Brooklyn navy yard giving a new location of the derelict and 


after a further search she was found and destroyed. 





THE TELEPHONE AND POSTAL-CARD SALES. 

The telephone has been carried into so many fields of human 
activity that we have ceased to be surprised at its extensions. 
In peace and war there seems to be no limit to its usefulness. 
Nevertheless, new revelations of the hold which the telephone 
It is well 
known that the telephone has from its earliest days of long-dis- 


has upon civilized life are constantly being made. 


tance usage saved many journeys by land and water, cutting 
into railroad and steamship passenger traffic with no uncertain 
hand, although in the Jong run the enormous stimulation of 
business caused by the development of the telephone systems 
has undoubtedly far offset any original loss in receipts on the 
part of the transportation companies. 

In the last three or four years there has been a remarkable 
decrease in the use of postal cards for private or personal matters, 
although there has been a net gain in the total number of cards 
sold from the four governmental distributing centres at Wash- 
The officials of the 
post-office department attribute the latter increase to the growth 


ington, Cincinnati, St. Louis and Troy. 


of the mail-order business, and the drop in personal use to the 
widespread extension of the telephone into both urban and rural 


districts. Formerly many engagements and social affairs were 


transacted on postal cards between persons living in the same 
city, but of late the telephone has captured a large percentage of 
the business, and such affairs as appointments, friendly chats, 
the ordering of groceries and provisions, dealing with mercantile 
firms, physicians, etc., can be so much more quickly and easily 
done by telephone that the postal card has suffered severely from 
the loss of public favor. Of course the postal card has its own 
peculiar advantages—it is really a marvelous triumph of civili- 
zation to be able to send a message of three hundred words from 
Bar Harbor to Manila for one solitary cent—but within the field 
of close personal intercourse the telephone has attained a status 
that surpasses any other single agency of communication. 
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IRRIGATING BY ELECTRICITY. 

That old system of irrigation by means of long ditches, which 
has reclaimed so much of the waste land of our country and 
converted it into fruitful gardens, must now share its honors with 
a rival system. Where water at the surface of the ground is 
not available, but electric power is, wells may be sunk and elec- 
trically driven pumps installed to raise the water from below 
the ground to the surface, and do this at a cost comparable with 
that of the older system. The average cost of installing a 
gravity system of irrigation in California is said to be $13 per 
acre, while the annual cost of supplying water is about $1.60 
per acre. Under favorable conditions, an electrically driven 
pumping plant can be installed for about $4 an acre, and oper- 
ated at a cost of $3 to $4 an acre. 

It can be 


adopted only where there is a supply of water higher than the 


The gravity system is of limited application. 
ground to be irrigated. It usually necessitates an expensive 
reservoir system to save water during times of plenty for the 
dry season, and the water musi be conducted to the points where 
it is to be utilized through costly ditches. 
system can not be extended far, and can be adopted only where 


Obviously, such a 


the country is suitable; but, under favorable conditions, it is 
probably as cheap as if not cheaper than any other method 
of irrigating. 

Another method which has been adopted for supplying 
water for farm use in the West, to a considerable extent, is the 
pump driven by a windmill; but the wind is unreliable as a 
source of power, and is apt to fail when it is most needed. 
Moreover, large windmills are expensive to erect, and are 
always exposed to the danger of severe storms. 

An electrically driven irrigating system is free from such 
disadvantages. Power for operation can be conducted up-hill 
as easily as down. It makes no difference to the motor whether 
it is above its source of power or below it, nor does it matter 
greatly how far below the surface of the ground the supply of 
water is. It is merely necessary to drill the well until the water 
is reached. The electric system is inexpensive to install, though 
it may cost more to operate than a favorably situated gravity 
system. It has the great advantage of giving comparatively 
small sections independence of neighboring sections of country, 
so that each can utilize the water as best suits it. There would, 
therefore, seem to be an excellent opening for electrical irriga- 
tion, particularly in the West. A number of such systems are 
now in operation, and have proved to be entirely reliable and 
economical. ‘They are not too expensive, as has been shown 
above. That the system has not been widely adopted is prob- 
ably due to the belief of the ranch owners that it is expensive 


to install and to operate. Or they may be holding back in 
the hope that the government or some wealthy company would 
construct gravity systems which would supply districts which 
now suffer from drought. ‘This latter reason is not compli- 
mentary to the enterprise of the West, which has taken the 
lead in so many other applications of electricity. It is to be 
hoped that the true value of electric irrigation will be realized 
before long, and thus many arid districts be reclaimed and 
put beyond.the dangers of drought. es 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER IV. 


THE NATURE OF THE ATOM IN TERMS OF 
THE ELECTRON THEORY. 





According to the theory that we have 
just developed, all atoms of whatsoever 
kind are made up of electrons, which are 
nothing but negative charges of elec- 
tricity in rapid motion. In accepting this 
wonderfully simple and beautiful theory 
that the nature of all matter is essen- 
tially the same, we must not forget the 
facts of chemistry and physics which 
have to be accounted for. We must re- 
member that we have over seventy ap- 
parently different forms of matter, which 
cannot be decomposed into anything 
simpler, or into one another, by any agent 
known to man. We must also remember 
that these elements of the chemist have 
each their definite and distinctive proper- 
ties, both physical and chemical. They 
enter into combination with one another 
in perfectly distinctive ways, and form 
compounds with definite and character- 
istic properties. In a word, we must re- 
member the almost unlimited facts of 
chemical science, which are facts, regard- 
less of whatever conception of the ulti- 
mate nature of matter we may hold. 

We must also not be unmindful of 
the great mass of facts that have been 
brought to light as the result of the appli- 
cation of physical forces to these appar- 
ently different kinds of matter. To take 
one concrete example: The results of spec- 
trum analysis show that each of the 
chemical elements has its own definite 
and characteristic spectrum. That it 
sets up vibrations in the ether that are 
of perfectly definite wave-lengths, and by 
means of which the element in question 
can be identified—these being different 
for every element. Of the thousands of 
wave-lengths that are sent out by the dif- 
ferent elements, shown by the thousands 
of spectral lines, no two elements send 
out a single wave in common. 

Further, while this is true, certain 
simple and beautiful relations between 
the wave-lengths of the waves sent out 
by a given element have been discovered. 

Thousands of facts of the character of 
those mentioned above must be dealt with 
by any ultimate theory of matter that 
can be regarded as tenable. 

The atomic masses of the chemical 
atoms are as different as 1.01 for hydrogen 
and 238.5 for uranium, and all inter- 
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mediate orders of magnitude are met 
with. These masses are due to the elec- 
trical charges or electrons of which the 
atoms of all the elements are composed. 

We might at first thought conclude that 
the atom of one element differs from the 
atom of another element only in the num- 
ber of electrons contained in it, and that 
the atoms are simply condensed groups or 
nuclei of electrons. 

Such a conception would be at variance 
with the facts of both chemistry and 
physics. In terms of such a conception, 
how would we account for chemical val- 
ence, the acid-forming property of some 
elements and the base-forming property 
of others? In terms of such a condensa- 
tion conception of the electrons, how 
would we account for the facts of spectral 
analysis ? 

It was recognized by J. J. Thomson, to 
whom we owe the entire electron concep- 
tion, that we cannot do so. 

It is true that the atoms with different 
atomic masses must have different num- 
bers of electrons in them. While this is a 
necessary condition, it is far from suffi- 
cient to account for the facts of either 
chemistry or physics. 

The electrons are moving with high 
velocities, in orbits within the atom, oc- 
cupying a relatively small part of the 
volume occupied by the atom as a whole. 
The spaces between the electrons in an 
atom are relatively enormous, compared 
with the spaces occupied by the electrons 
themselves. But the electrons are nega- 
tive electrical charges, and we can not have 
negative electricity without the corre- 
sponding positive. Where is the positive 
electricity corresponding to these negative 
units ? 

Thomson supposes the atom to be made 
up of a sphere of uniform positive elec- 
trification, through which the electrons or 
negative charges are distributed. These 
electrons are, as we have seen, at enormous 
distances apart compared with the spaces 
actually occupied by them, like the planets 
in the Solar System; and move with very 
high velocities in orbits, under their own 
repulsions and the attraction of the posi- 
tive electrification. The corpuscles are so 
distributed through the positive sphere as 
to be in equilibrium under the forces that 
are acting upon them. 

This brings us to an extremely inter- 
esting development of the electron theory. 
J. J. Thomson has solved the problem, 
in part, as to the arrangement of the 
corpuscles which will produce stable sys- 
tems, in the case of a number of the 
less complex atoms. 
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THE ELECTRON THEORY AND THE PERIODIC 
SYSTEM. 

Thomson has calculated the arrange- 
ment of the electrons in a plane through 
a sphere of positive electrification, which 
will be stable. The electrons will arrange 
themselves in concentric rings, since a 
large number of corpuscles when arranged 
in a single ring cannot be stable. This 
ring, however, can be made stable by plac- 
ing an appropriate number of corpuscles 
on the inside. 

In the following table is given the total 
numbers of electrons, in which the outer 
ring will contain twenty, and also the 
numbers that will be contained in the 
inner rings which are four in number. 


TOTAL NUMBER OF ELECTRONS IN THE 
PLANE. 


59 60 61 62 63 64 65 66 67 


NUMBER OF ELECTRONS IN EACH RING. 


2 3 38 8 8 4 4 5 8 
8 8 9 9 10 10 10 10 10 
13 13 13 13 13 13 14 14 15 
BMRB YY TH YW 
20 20 20 20 20 20 20.20 20 


The smallest total number of electrons 
which will have an outer ring of 20 is 59, 
as seen from the table; and the largest 
total number with an outer ring of 20 is 
67. When the total number is less than 59, 
the outer ring will contain less than 20, 
which would necessitate a rearrangement 
of the corpuscles. If an electron was re- 
moved from such a system, the system 
would of necessity be broken down and 
the electrons rearranged in a new form, 
which would be the stable form for 58 
electrons. If we pass to the other extreme 
of the systems containing 20 electrons in 
the outer ring, we will find exactly the 
reverse condition. We cannot add an 
electron to this system without destroy- 
ing the equilibrium. If an electron were 
added, there would be an entire rearrange- 
ment of the whole system, giving us a 
new system witl 21 electrons in the outer 
ring. This complete breaking up of the 
system would, of course, be a difficult 
matter. 

Turning now to the systems containing 
total numbers of electrons intermediate 
between 59 and 67, some unusually inter- 
esting relations manifest themselves. 
Take the system with sixty electrons. One 
electron, and only one can be detached 
from this system without destroying the 
equilibrium, and necessitating a rearrange- 
ment of the remainder. The removal of 


one electron reduces the total number to 
59, which, as we have seen, is the smallest 
number this is stable with 20 in the outer 
ring. Such a system having lost one 
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electron, which is one unit of negative 
electricity, would be electropositive. 

The recent study of chemical valence 
from the standpoint of modern physical 
chemistry, has shown that Faraday’s law 
is the basis of all chemical valence. This 
means that a univalent element is one 
that carries unit electrical charge, a bi- 
valent element two such charges, and so 
on. In the light of these facts we see 
that the above system with sixty cor- 
puscles, having lost one electron, or one 
negative charge, would contain one posi- 
live charge in excess, and would, there- 
‘ore, be a wuntvalent positive element, 
while the system with fifty-nine corpuscles 
vould have no valence. 

The system containing 61 electrons 
could lose two without destroying the 
equilibrium, and would, therefore, be 
divalent, positive element. 

The system with 62 electrons could 
iose three without destroying the equilib- 
rium, and would correspond to a trivalent, 
vositive element. 

If now we pass to the system with 63 
electrons, we can add four electrons 
without increasing the total number be- 
yond 67, and, therefore, without destroy- 
ing the stability of the system as a whole 
and necessitating a rearrangement. Such 
a system would correspond to a tetra- 
valent negative element. 

Similarly, three electrons could be 
added to the system where the total num- 
ber is 64, two to the system containing 65, 
and one to the system containing 66, 
without destroying the equilibrium. 
‘These would then correspond respectively 
to trivalent, bivalent and univalent electro- 
negative elements. 

When we come to the system with 67 
electrons, we find conditions that suggest 
those pointed out with the system with 
59 electrons. Just as in the latter case we 
can not remove an electron without de- 
stroying the equilibrium, just so when we 
have 67 electrons we can not add an elec- 
tron without destroying the equilibrium 
and necessitating a rearrangement of the 
system as a whole; since, it will be remem- 
bered, that 67 is the largest total num- 
ber of electrons that can have an outer 
ring of 20. This, like the system with 
59 electrons, would correspond to an ele- 
ment with no chemical valence. 

Turning now to the Periodic System we 
find that the first nine elements are the 
following: Helium, lithium, glucinum, 
boron, carbon, nitrogen, oxygen, fluorine, 
neon. 

The second series of nine elements are 
the following: Neon, sodium, magnesium, 
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aluminum, silicon, phosphorus, sulphur, 
chlorine, argon. 

It will be recognized that the first and 
last member of each of the above series 
has no valence, and has not been made 
to combine chemically with anything else. 
Lithium and radium are univalent ele- 
ments and electropositive, glucinum and 
magnesium are bivalent and electroposi- 
tive, boron and aluminum are trivalent 
and electropositive, carbon and silicon are 
tetravalent and electronegative, nitrogen 
and phosphorus trivalent and electronega- 
tive, oxygen and sulphur bivalent and 
electronegative, fluorine and chlorine uni- 
valent and electronegative, while neon and 
argon have no chemical valence—having 
never been made to combine with any- 
thing else. A more perfect agreement 
between the deductions from any theory 
and the facts could not exist. 

Relations such as the above, which have 
been pointed out by Thomson, have done 
much to bring the electron theory of 
matter to the front, and are altogether 
too comprehensive to be attributed to 
accident. This application of the electron 
theory to the Periodic System is one of 
the most important applications of this 
conception that has thus far been made. 
THE ATOM IN TERMS OF THE ELECTRON 

THEORY. 

The atom according to this theory is 
very complex. Take, for example, the 
atom of mercury. This is composed of 
somewhat more than 150,000 electrons, 
and some of the heavier atoms are even 
more complex. The number of electrons 
contained in an atom is found by mul- 
tiplying the atomic weight of the atom 
in terms of hydrogen as the unit, by 770. 

This complex nature of the atoms en- 
ables us to account for the facts of spec- 
trum analysis. Certain elements, such as 
iron, uranium, etc., give out thousands 
of wave-lengths in the ether, in accordance 
with the prevailing theory of light, as 
is shown by the enormous number of 
spectral lines produced by these elements. 
In terms of the old conception of the 
atom, it was difficult to see how such a 
large number of vibrations of such widely 
different periods could be set up in the 
ether by a single element. Before we 
had the electron theory, it was recognized 
that the atom must in its ultimate essence 
be complex, in order to produce such 
effects as are brought out by spectrum 
analysis alone. The writer has heard 
Rowland frequently say, that the simplest 
atom must be more complex than a 
piano. 

The electron theory, giving us some 
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idea of the complexity of even the 
simplest atoms, makes it possible to form 
a mental picture of how an atom can pro- 
duce such effects in the ether as is shown 
by a study of the spectrum. 

Light is not only thrown, by the elec- 
tron theory, on the problem of spectrum 
analysis, but on a host of similar prob- 
lems, which it would lead us too far in this 
connection co consider. 

CATIONS AND ANIONS IN TERMS OF THE 
ELECTRON THEORY. 

When: acids, bases, and salts are dis- 
solved in water they break down into a 
positively charged constituent known as a 
cation, and a negatively charged constit- 
uent known as an anion. The recognition 
of this fact is one of the most important 
contributions to scientific knowledge made 
by modern physical chemistry. Before we 
had the electron theory, we could not form 
any very definite mechanical conception of 
how this important process takes place. 

We know that all acids yielded the 
hydrogen cation, which gave their solu- 
tions acid properties, and that the re- 
mainder of the molecule, as a whole, was 
charged negatively, and formed the anion 
of the acid. 

We also knew that bases dissociated in 
the presence of a dissociating solvent, 
yielding the hydroxyl anion, which was 
characteristic of all bases, and to which 
the basic properties are due; and that the 
remainder of the molecule of the base 
became charged positively, and formed the 
cation of the base. Just as all acids yield 
the hydrogen cation, so all bases yield 
the hydroxyl anion. 

We knew, further, that salts in the pres- 
ence of a dissociating solvent, break down 
or dissociate, as we say, into a cation and 
an anion—the cation being the cation of 
the base from which they were formed, 
and the anion the anion of the acid which 
took part in the formation of the salt. 

We were, however, not able to form any 
definite conception of how certain atoms 
or groups (usually atoms) became charged 
positively and thus became cations, or how 
certain other atoms or groups (usually 
groups of atoms) became charged nega- 
tively and thus became anions. 

The electron theory solves this problem 
in a very satisfactory manner. When an 
atom loses an electron, it becomes charged 
positively, since the loss of a negative 
charge is exactly equivalent to gaining a 
positive charge. Thus a cation is an atom 
or group of atoms that has lost an elec- 
tron. 

If an atom takes on an electron it be- 
comes charged negatively. An anion is 
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then an atom or a group of atoms that 
has gained an electron. 

A bivalent cation is one that has lost 
two electrons, a trivalent cation is one 
that has lost three electrons, and so on. 

A bivalent anion is one that has gained 
two electrons, a trivalent, one that has 
gained three electrons, and so on for the 
polyvalent anions. 

Since a great majority, if not all chem- 
ical reactions take place between ions, 
and since electrons are so vitally con- 
nected with the formation of ions, it fol- 
lows that the electron theory is of as 
much importance for the science of 
chemistry as for the science of physics. 
THE MASS OF AN ION NOT EXACTLY THE 

SAME AS THAT OF THE ATOM FROM 
WHICH IT IS FORMED. 


From the above method of ion 
formation, it is obvious that the 
mass of an ion is different from that of 
the atom or group of atoms from which 
it was formed. Since a cation is an atom, 
or group of atoms, from which an elec- 
tron (or electrons) has been split off, a 
cation has a smaller mass than the atom 
or atoms from which it was produced. 

An anion, on the other hand, is formed 
from an atom or group of atoms by add- 
ing an electron (or electrons). Therefore, 
the mass of an anion is greater than the 
mass of the atom or atoms from which it 
was produced. 

It must, however, be remembered that 
the difference between the mass of an 
atom or group of atoms, and the corre- 
sponding ion, is in any case very small. 
Take the hydrogen atom and the hydrogen 
ion, where the difference is the greatest. 
The hydrogen atom contains about 770 
electrons. The loss of an electron, con- 
verting the hydrogen atom into the hydro- 
gen cation, would change the mass only 


about This is close to the limit 





of accuracy of our most refined methods 
of measuring mass, and it is, therefore, 
doubtful whether we could detect the dif- 
ference between the mass of a hydrogen 
atom and the corresponding hydrogen ion. 
It would, however, be rash to assert that 
such differences would never be detected, 
or even determined, by using a large num- 
ber of hydrogen atoms and comparing 
them with the corresponding ions. 

The change in mass would be relatively 
less for any other atom when it is con- 
verted into the corresponding ion, since 
the mass of any other atom is so much 
greater than that of the hydrogen atom, 
and the absolute gain or loss in mass 
would be the same for any other univalent 
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ion, as for hydrogen—a loss for every 
cation, and a gain for every anion. That 
this is true is seen from the fact that 
every univalent ion differs in mass from 
the corresponding atom only in contain- 
ing one more or one less electron. 

The same remark holds for polyvalent 
ions, which differ from the corresponding 
atoms or groups of atoms in that they con- 
tain a number of electrons greater or less 
than the corresponding atoms, expressed 
by the valence of the ion in question. The 
mass of all such ions is, however, so much 
greater than that of the hydrogen ion, 
that if we divide their mass by their 
valence, the result is still many times 
greater than the mass of the hydrogen 
ion. The greatest change in mass is, 
therefore, that produced when a hydrogen 
atom loses an electron and passes over into 
the hydrogen ion. 

Whether or not this change in mass can 
ever be detected directly, it is important 
to recognize that the mass does change 
whenever an atom or group of atoms 
passes over into ions. There is a gain in 
the mass of an atom whenever an anion 
is formed, and a loss in the mass of an 
atom whenever a cation is formed. 

It must, of course, be remembered that 
a cation is never formed without the 
corresponding anion being formed, and 
vice versa; so that in ionization the anion 
gains just as much in mass as the cation 
loses, and the total mass consequently re- 
mains unchanged. 

When a molecule of an electrolyte, say 
sodium chloride, breaks down into ions, 
what takes place is the transference of 
an electron from the sodium, which be- 
comes a cation, to the chlorine, which be- 
comes an anion. The sodium loses in 
mass an amount equal to the mass of an 
electron, and the chlorine gains the same 
amount in mass; the sum of the masses 
of sodium and chlorine remaining con- 
stant. 

There would be a change in the total 
masses in ionization only if we assumed 
that there was a change in the velocities 
of the electrons in the sodium and in the 
chlorine, when ionization takes place, 
and that these changes in the velocities 
did not exactly compensate one another. 
Since there is, at present, no ground for 
such an assumption, we must con- 
clude that the total masses of the ions 
formed from any molecule is equal to the 
mass of the molecule. 


THE ELECTRON THEORY AND RADIO- 
ACTIVITY. 


One of the most important bearings of 
the whole electron theory of Thomson is 
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in connection with those investigations 
which have recently attracted so much at- 
tention on radioactivity. Investigations 
which have opened up an entirely new 
branch of experimental physics, and which 
have changed a number of our funda- 
mental conceptions. 

The applications of the electron theory 
to these epoch-making investigations wil! 
appear when these researches are studied. 
The importance of this theory in connec- 
tion with radioactivity is one of th 
reasons why the theory has been discussed 
at some length at the beginning of this 
series of papers. Another reason, if other 
reasons were needed, is its own inherent 
importance and interest in connection 
with physics, physical chemistry, and 
chemistry, not to say in connection with 
all branches of natural science. 


Electrical Power Schemes in Peru. 

M. Emile Guarini, a well-known elec- 
trical engineer, who has been commis- 
sioned by the Peruvian government to 
estimate the resources of lake Titicaca, has, 
it is said in a consular report, returned 
from his mission full of enthusiasm. At 
present the southern railways of Peru con- 
sume about 140 tons of coal a day. The 
cost of this by the time it has been trans- 
ported to the place of use has amounted 
to at least $9.73 a ton. This means an 
average expenditure of $1,363 a day, or 
$473,357 a year for motive power on the 
railways. 








The interest on the capital necessary 
for the installation of electric power 
would, according to M. Guarini, fall far 
below this sum, and, in addition, the elec- 
trical supply could be used for other pur- 
poses during the night, as the trains only 
run in the daytime. By utilizing a stream 
at Arequipa, M. Guarini thinks that a 
force will be obtained exceeding, by 6,000 
horse-power, the power necessary for sup- 
plying the railway. The surplus, M. 
Guarini says, could be used for lighting 
the towns, for agricultural and mining 
operations, and perhaps for electric navi- 
gation. Above all, M. Guarini urges the 
establishment of factories at the point 
on the coast nearest to the lake, where 
small and valuable articles could be manu- 


factured for exportation to Europe and 
the United States. 
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A new cable connecting the Commercial 
Cable Company’s system with Newfound- 
land has been laid by the cable steamship 
Mackay-Bennett. The cable was taken out 
by the cable steamship Colonia, from 
which vessel it was transferred to the 
Mackay-Bennett when the Colonia ran 
aground. The cable connects with the 
Newfoundland government land __ tele- 
graphs. 
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Track Surface and Line.’ 


It is difficult to imagine a mechanical 
appliance more crude and at once more 
complicated than the modern railroad 
track—two parallel bars of steel fastened 
upon blocks of wood, which are in turn 
imbedded in loosely broken stone, possibly 
gravel, often mother earth. The improve- 
ment of the locomotive’s highway has cer- 
tainly failed to keep pace with the rapid 
advance of the locomotive itself. True, 
the field is not so extensive, yet the oppor- 
tunities for improvements are decidedly 
in evidence. 

The modern railroad track is expected 
to, and necessarily must, carry safely the 
immense weight of the locomotive with its 
train of heavily loaded cars, must be firm 
enough to withstand the various strains 
transmitted to it by the different motions 
of the rapidly moving trains. It must 
react against a downward pressure, must 
counteract a lateral thrust, now attacking 
it here, now—with a suddenness that is 
of itself disastrous—transferring its force 
to the opposite side. Then the rolling 
wavelike motions have to be met and pro- 
vided for. All these different motions 
occurring almost simultaneously have to 
be absorbed, first by the steel rail, then the 
ties, finally the ballast or roadbed. The 
more gradual this absorption, the more 
nearly the locomotive and its train pre- 
serve their equilibrium, the less strain is 
given both the rolling stock and track, 
and a closer approach is gained to “easy 
riding” track. 

Given the proper weight of rail so as 
to lend rigidity to the track, sound ties 
uniformly spaced to give an even bearing 
to the rail, proper quality and depth of 
ballast to form a suitable cushion, good 
drainage to counteract the effect of mois- 
ture, the remaining factors are good line 
and surface, which should be maintained 
without the traveling public knowing 
there is any work going on. Renewal of 
ties and surfacing should not be notice- 
able when riding over the track. The 
work should be so arranged and performed 
that renewals and surfacing work will go 
on simultaneously without temporarily 
breaking up the surface of the track. 

THE ROADBED. 


The most important requirement in 
maintaining good track surface and line 
is thorough drainage, without which all 
efforts to hold first-class line and surface 
are wasted. Where proper drainage is 
provided the desired results can be more 





1Committee report to the Roadmasters’ and Mainte- 
qaete a7 Association, Niagara Falls, N. Y., Septem- 
r 12, 3 ; 
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readily and. easily obtained and the sur- 
face and line can be more economically 
maintained and preserved. 

The roadbed should be so built up that 
the shoulders will be wide enough to per- 
mit of the proper sloping of the ballast 
and prevent the same from rolling down 
the embankment or into the ditch. On 
the other hand the shoulders should be 
low enough to permit the free drainage 
of the ballast; that is, the shoulder should 
be a trifle lower than the subgrade itself, 
so the ballast will drain itself freely. 

Ditches deep enough to simply drain 
the ballast are better than none at all, but 
they will not aid materially in maintain- 
ing good surface. All ditches should be 
deep enough to properly drain the sub- 
grade. The bottom of the ditches should 
be from two feet to three feet below the 
bottom of the tie, depending upon the 
nature of the soil. Such a ditch, if prop- 
erly constructed, will keep the roadbed 
fairly well drained and aid materially in 
maintaining the surface, and in addition 
will reduce to a considerable extent the 
liability of the track heaving during the 
winter months. 

On double-track sections, the ballast, 
unless very porous, should be dressed off 
to form an even shallow gutter between 
the tracks. From this gutter small cross 
drains should be run to the side ditches, 
the object being to carry the water off as 
rapidly as possible and prevent as much 
as possible the softening of the roadbed 
and consequent damage to the surface of 
the track. Much water can in this way be 
disposed of which would otherwise be left 
to soak into the roadbed. 

Particular attention must be paid to 
the drainage at frogs and switches, at 
railroad crossings, and also at street and 
highway crossings, the remedy depending 
on the local conditions. The whole re- 
solves itself, however, into the matter of 
providing sufficient rapid drainage, which 
can .be accomplished by providing good 
surface drainage and supplementing it by 
subsurfacing wherever necessary. 

Railroad crossings should, whenever 
possible, be thoroughly drained by using 
a good depth of cobbles or broken stone, 
covering the same with ordinary ballast 
and putting in drains to carry off the 
water from the bottom of the pit, always 
providing sufficient surface drainage in 
addition, so that all water except what 
actually falls on the crossing will be at 
once carried away. 

Poor drainage at street and highway 
crossings always breed low joints and 
many roads having good track everywhere 
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else suffer from this difficulty and each 
successive rain produces its bad joints at 
these points. As a rule these joints are 
not only the most expensive ones to main- 
tain, but they are also generally the last 
ones to receive attention. Thus they be- 
come a constant source of annoyance. 
Blind drains of cobbles or broken stone or 
tiles laid parallel to the track, a little below 
and beyond the ends of the ties, leading to 
a proper outlet, will carry off the surplus 
water and avoid the puddling of the joints 
and save considerable work and money. 

At the ends of bridges proper retaining- 
walls or bulkheads of timbers should be 
provided, so that the roadbed will not 
slough off and the ballast roll down the 
embankment, causing settling of the track. 
Track otherwise in fair condition will 
often show this defect very plainly and a 
low place in the track at the end of a 
bridge will give a train a very bad jolt. 
‘These places must have careful attention 
and be kept up to the level of the bridge. 

The essentials of good riding track are, 
perfect line, correct gauge, true level and 
even surface. The lack of any one, or 
several of these requirements will produce 
but indifferent track. It is necessary 
therefore to correctly gauge the rails of 
the track, to raise the rails to even surface 
throughout their entire length, to prop- 
erly level the track, to see that the tamping 
is thoroughly done, so that the surface 
will hold. Then get the track in perfect 
line, after which the ballast should be 
filled in and neatly dressed off so that it 
will readily shed the water and have a 
tidy appearance. 

Lining—If the track is badly out of 
line it had better be given a general lining 
before attempting to do any surfacing. 
All short kinks should be lined out. All 
short swings should likewise be at- 
tended to. Long, easy swings, al- 
though -they may be unsightly, will 
detract very little from the riding 
merits of the track, as they will 
produce a little added friction to the roll- 
ing stock but they are a constant reproach 
to the official and food for criticism to the 
public. Swings of this kind may be made 
less noticeable by running them out at 
the summit of.a grade, or by adjusting 
them so as to be absorbed by a regular 
curve. 

Gauging—Track that is generally out 
of gauge or wide at the joints, should be 
gauged ahead of the surfacing. At least 
two men should be sent ahead to do this 
work, keeping the gauging a day or two 
ahead of the regular surfacing. One man 
should nip up the tie with a bar while the 
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other one does the spiking, and each tie 
must be snugly up to the rail. The track 
should be so gauged that the gauging tool 
will just slide down nicely between the 
rails, neither too loose nor too tight. The 
gauge must be kept uniform throughout 
and must not be widened through frogs 
or switches or any other point, unless it 
be around very sharp curves. 
Spiking—Each tie must be full spiked. 
All spikes must be set plumb, square to 
the rail and driven down straight, close 
to the flange of the rail and snugly down 
upon the flange. Spikes must not be 
goose-necked over. Rails must not be 
brought to gauge by drawing the spike, 
for in doing this the back support of the 
spike is lost and the space is left for the 
accumulation of moisture, which, of 
course, is detrimental to the tie. If neces- 
sary to draw the rail to gauge a bar should 
be used to force the rail to its proper posi- 
tion. Outside spikes of both rails should 
be on the same side of the tie and the 
inside spikes should be staggered as much 
as the face and character of the tie will 
permit. Ordinarily the spike should be 
driven two inches from the outside of the 
tie. All holes from which spikes have 
been withdrawn must be plugged; all old 
spikes that are to be redriven must be 
first straightened, no spike that is throat- 
cut to exceed one-sixteenth of an inch 
should be used again in main track. It is 
impossible to maintain good gauge with 
such spikes; they can be used to better 
advantage in side-tracks. 
Surfacing—Surfacing should be com- 
menced at one end of the section, prefera- 
bly at the end farthest from the head- 
quarters, and should be continued through 
to the other end, as nothing is gained by 
skipping around. The first thing in the 
morning a couple of men should be 
started fastening down spikes. One should 
nip up the ties with a bar while the other 
should drive the spikes down thoroughly 
to the flange of the rail. This is neces- 
sary, for if not done, some of the ties will 
not come up with the rail when the jacks 
are applied; they will hang low, and in 
this way cause uneven surface and imper- 
fectly riding track. All joints should be 
full bolted and every bolt must be tight. 
Tracks should be surfaced out of face 
(picking up low joints is not surfacing). 
The foreman should get back from the 
jacks as far as he can see well and have a 
considerable stretch of rail between him 
and the point where the jack is set. He 
should sight carefully over the rail on 
the high side of the track, raising such 
places as he may find necessary to put rail 
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in good surface. The opposite rail should 
then be adjusted by the aid of a track 
level, bringing it up to level if on a tan- 
gent or to proper elevation if on a curve. 

The track level should be used at every 
joint at least, the foreman should sight 
carefully between the points where the 
track level was used and raise the inter- 
mediate points to true surface by the eye. 
It is best not to raise too much track 
ahead of the general tamping. The tamp- 
ing should be closed up as much as possi- 
ble, especially if the gang is small or the 
traffic is heavy, as passing trains will 
“knock down” joints raised too far ahead 
which may not be fully tamped upon the 
approach of a train. 

Economy in this work depends upon the 
judgment of the foreman in bringing the 
track to proper surface without unneces- 
sarily disturbing the general level of the 
track. When not working to grade stakes 
it is best to work to the high points in the 
surface, sighting through from one high 
point to the next. No more track should 
be disturbed than is absolutely necessary 
to regain a comparatively even grade, as a 
constant disturbance of the ties in the 
bed causes the track to settle and such 
settling will necessarily not be uniform. 

Uneven settling of track often occurs 


‘for short distances, and that is a problem 


requiring careful attention. In order to 
handle such cases economically and effect- 
ively, it may be easier to cut down one 
or two high points than to raise a number 
of rail lengths out of face. To know just 
where to begin on a rail to be raised, to 
know just where to set the jack to bring 
the rail to proper surface and to bring a 
rail to correct surface with a minimum 
application of the jack are points that are 
gained only by experience, careful study 
and thorough application on the part of 
the foreman. 

Light sags are unsightly but do not in 
any way interfere with the riding quality 
of the track, and unless there is sufficient 
width of bank and plenty of ballast such 
sags had better be left. In case of sufficient 
material and labor, however, such sags 
may better be removed, and in that case 
it will be well to have grade stakes set as it 
expedites the work. 

Tamping properly and thoroughly done 
is of the utmost importance. Each tie 
should be thoroughly tamped under the 
rail, from the end of the tie to a distance 
of about fifteen inches inside of the rail. 
The centre of the tie should be tamped 
just sufficiently to pack the material. 
Hard tamping in the centre of the tie is 
liable to cause centre-bound track. In 
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that case the centre of the tie is supported 
in the nature of a pivot, causing the track 
to swing from side to side, as the centre of 
gravity of the moving load shifts and the 
line and surface of the track will soon be 
ruined. The only remedy for this condi- 
tion is to raise the track out of face, say 
half an inch, and then great care must be 
used to tamp only the ends of the ties, 
as above suggested. 

Regular surfacing should be done by 
the section gang, as there is a possibility 
of training these men to tamp alike. 
Extra gangs nearly always perform this 
work in an indifferent manner as the very 
nature of an extra gang makes it impossi- 
ble to get uniform results. All the men 
must be taught how and made to tamp 
alike. Foremen must insist upon this and 
teach their men how to do the work prop- 
erly, for it is of the utmost importance 
that all ties be tamped systematically and 
a uniformity should be maintained in the 
tamping of each. If one tie is tamped 
less thoroughly than another, there is sure 
to be swinging track, and bad surface will 
rapidly develop. The men handling the 
track jacks should be taught to set them 
plumb when raising track, so as to avoid 
throwing the track out of line. 

Lining of track should not be undertaken 
during the heat of the day. General lin- 
ing can be done best during the early 
morning, or possibly in the evening. In 
connection with the surfacing the lining 
should be done every evening, the ballast 
can be roughly filled in, after which the 
piece of track surfaced during the day 
should be lined. It will generally require 
about six men with lining bars to do this 
work. The men should be instructed not 
to set the lining bars under the rail far 
enough to get a lifting hold, as there will 
be in that case a tendency to disturb the 
surface of the track by raising up on it. 
All kinks and short swings should then 
be lined out. It will generally be found 
necessary to rough in the line and then go 
back over it and put on the finishing 
touches, . 

The foreman should preferably have his 
back to the sun when he is lining track 
and as far away from his men as he can 
see well (the tendency being to get too 
close). When roughing the line the fore- 
man should be five or six rail lengths 
away from his men, and when finishing 
up the line he may do good work by keep- 
ing three rail lengths away. Foremen 
should be made to realize that the line of 
the track is every bit as important as the 
surface, there is a tendency to spend a 
considerable time and great care in sur- 
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facing and then hurry up the lining and 
slight it. This should not be permitted. 
Filling in and dressing off the ballast 
should be attended to every evening after 
the surfacing and lining has been done. 
All ballast should be carefully saved and 
filled in between the ties and dressed off 
smoothly, to present a tidy and finished 
appearance. The method of dressing the 
ballast depends upon the kind of material 
used. The amount of material to be left 
at the ends of the ties depends entirely 
upon the nature of the ballast and must 
be so adjusted that it will admit of free 
lrainage and at the same time help to 
hold track to line as much as possible. 
Very porous material will not permit the 
tie to be buried its entire length, while 
other material will have to be sloped to- 
ward the ends of the ties to permit free 
drainage. 
Broken stone or slag may be filled in 


level with the top of the ties, the entire 


length of the ties if desired, and giving 
it such a slope from the ends of the ties 
to the grass line as the cross-section plan 
may call for. Gravel, cinders or sand, 
when used as ballast, should be filled in 
level with the top of the ties (not above 
them) and sloped slightly down toward 
the rails so that a shovel can be passed 
through under the rail, leaving the ballast 
about an inch below the base, then the 
slope should be continued to the grass 
line, leaving the ends of the ties about 
half buried. 

Burnt clay or natural earth when used 
as a ballast should be slightly ridged in 
the centre of the track, level with the top 
of the ties, sloping evenly to the ends of 
the ties and leaving the ends practically 
bare, so that all the water may readily 
pass off. Care must be taken to leave a 
good clear space below the rail between 
the ties. The material should be dressed 


off as smoothly as possible and firmly 


packed with the foot or otherwise. 

Curves— Transitions or easements 
should be used on all curves from one 
degree upward and, where the speed ex- 
ceeds sixty miles per hour, on all curves 
from thirty minutes up. Transitions 
should also be used between curves of 
different degree in the same way as they 
are used between tangents and curves, 
using any transition curve of the type of 
the Searles, Crandall, the Holbrook spiral, 
of the cubic parabola, which may be run 
in by deflection or offset. 

The length of easement or transition 
should be the same as the distance in 
which the curve elevation is run, and 
since the elevation depends not only on 
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the degree of curvature, but also upon the 
speed of trains, the transition should also 
vary in length, dependent upon the degree 
of curvature and speed of trains. The 
superelevation of curves should be zero 
at the point of the spiral and should in- 
crease to full elevation at the end of spiral 
or beginning of the simple curve. 

Since the elevation required is a func- 
tion of, and depends upon, the speed of 
trains, this speed is the first element to be 
determined. Jn general as a matter of 
safety the preference should be given to 
the fast passenger trains. Ordinarily an 
elevation of seven inches will not be ex- 
ceeded, and the speed of trains should be 
regulated to conform to this elevation. 

On roads where the freight traffic pre- 
dominates and passenger trains do not 
ordinarily exceed the speed of forty miles 
per hour an elevation of three-quarters 
inch per degree may be used. The maxi- 
mum elevation should not exceed five 
inches. 

On the ordinary roads handling a mixed 
traffic and where passenger trains do not 
exceed a speed of fifty miles per hour, an 
elevation of one inch per degree probably 
will be a good compromise, the maximum 
elevation not to exceed five or six inches. 

On roads where fast passenger service 
is a specialty and the speed of such passen- 
ger trains ranges from fifty to seventy- 
five miles per hour, an elevation of from 
one and one-half inches or two and one- 
half inches per degree may be necessary, 
according to the varying conditions, maxi- 
mum elevation not exceeding seven inches. 

No set rules can be laid down for the 
elevation of the outer rail on curves, local 
conditions, traffic, grades, ete., all have a 
bearing on the matter. It is a problem 
to be worked out by the “cut and try” 
process. 

Permanent witnesses should be placed 
at points of tangents, points of spiral, 
points of simple curve and points of 
change of curvature. Each witness should 
also indicate the amount of elevation at 
that point. Centre stakes should be main- 
tained on all curves and they should not 
be more than twenty-five feet apart on 
transitions, nor more than fifty feet apart 
on simple curves. Centre stakes should 
be checked and missing stakes replaced 
every year, if possible. 

Bad line is more noticeable on curves 
than anywhere else, the natural tendency 
of track on curves being to go outward. 
If the outer rail is not sufficiently elevated, 
each train passing tends to force it just 
a little farther out. Then the trackman’s 
unconscious and unconquerable desire is 
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to line the track out, which tendency, of 
course, produces a sharp place or elbow 
at each end of the curve in order to get 
back to the tangent. 

If the expansion between the rails has 
not been rightly proportioned, the track 
is difficult to keep in line, and during hot 
weather is liable to buckle. Usually the 
trackman resorts to his old trick and lines 
out. If the expansion has not been pro- 
vided for it should be done at once. by 


cutting out sufficient rail and then lining 
the curve into the centre stakes and true 
line. 

It is often difficult to maintain gauge 
on curves. In such cases it is best to re- 
sort to the use of tie-plates. The tie- 
plate has for all time supplanted the rail 
brace, except for use at frogs and guard 
rails. Tie-plates, properly placed and of 
sufficient weight, will maintain gauge 
under the most severe tests and they do 
not injure the ties by excessive spiking, as 
is the case with rail braces. 

Gauge on curves should not be widened 
unless it is absolutely necessary. It is 
not necessary to widen the gauge on 
curves on account of freight or passenger 
cars equipped with ordinary four or six- 
wheel trucks. Gauge on curves, if 
widened, should be widened to suit 
the kind of engine in use on the 
road. Let the curves be widened 
to accommodate the engines with the 
longest rigid wheel base and the other 
engines will take care of themselves. 

There is quite a difference in opinion 
of some of our best authorities in the 
matter of widening gauge on curves, as 
to the exact degree when widening shall 
begin, ranging all the way from four to 
ten degrees. For general practice we 
would recommend one-quarter inch for 
every five degrees; say on curves from 
five to ten degrees widen one-quarter 
inch, from ten to fifteen degrees widen 
one-half inch, from fifteen to twenty de- 
grees widen three-quarters inch, overtwenty 
degrees widen one inch, one inch being 
the maximum. When it is made a prac- 
tice to widen gauge on curve, it should 
not be guesswork. Each gang should be 
equipped with a special gauge properly 
adjusted to give the extra width of gauge. 

When it is made a practice to widen 
gauge on curves in main track where 
switches and frogs are located, due allow- 
ance must be made for the extra width, 
when placing the guard rails opposite the 
frog; that is, the space between the main 
rail and the guard rail must be made as 
much wider as the width of the gauge has 
been increased, in order that the flanges 
of wheels can freely straddle the guards. 
Whenever possible, correct substantial 
gauge should be maintained at all main 
track frogs and gauge should never be 
widened at such a point unless located in 
a curve where it becomes absolutely neces- 
sary to widen the gauge. 

Committee—E. A. Theed, chairman; 
Edward Gray, J. Cullom, T. Hickey, M. 
Sweeny and J. O’Leary. 
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Recent Steam Turbine Installations on the 


stallations of Europe are several 

continental plants of considerable 
interest. The advantages of the turbine 
over the engine is frequently proven at 
old engine stations where space has been 
left for additional reciprocating units, but 
where now steam turbines have been in- 
stalled instead. An example of such com- 
bined engine and turbine plant is given 
in Fig. 1, representing a station of the 


Ass the recent steam plant in- 








By Franz Koester. 


two of the reciprocating engines. It will 
also be noticed that these generators, as 
well as those shown in other illustrations 
in this article, are completely enclosed, 
there being no vents in the magnet frame. 
This, however, necessitates the adoption 
of a forced draft system, requiring about 
0.005 of the total turbine output for its 
cperation, but doing away with the great 
noise usually noticeable with this type 
of prime mover. Although this requires 
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Continent of Europe. 


years two 800-kilowatt horizontal com- 
pound engines have been in operation. 
It will be observed that these gen- 
erators, as well as those shown 
in Fig. 3, representing a turbine plant in 
Bern, Switzerland, are each provided 
with an exciter with its armature mounted 
on the main shaft, and its magnet frame 
is bolted to the main pillow block. The 
generator shaft is usually connected to the 
turbine shaft by means of isolated flexible 











Fie. 1.—2,250-Horse-Powrer TURBINES IN ENGINE Room oF THE SociETA ALTA ITaLia, TURIN, ITALY. 


Societa Alta Italia, in Turin. The 
power units are two 2,250-horse-power 
turbines placed at the side of three 600- 
horse-power vertical tandem-compound 
The turbines are of the Brown- 
Boveri make, and direct-connected to 
three-phase, 1,500-kilowatt, 3,200-volt 
alternator, giving it 1,500 revolutions per 
minute, fifty cycles per second. It will at a 
glance be noticed that these two turbines, 
although of about three and one-half 
times the capacity, occupy less space than 


engines. 


more power in the station it is well worth 
while in order to get rid of the noise. 

Fig. 2 represents a turbo-generator of 
the “Centrale de Puteaux,” of the Com- 
pagnie d’Electricité de /’Ouest Parisien. 
It has an output of 1,100 kilowatts. The 
generator is of the two-phase, 2,500-volt 
type, and making 1,600 revolutions per 
minute. There is also in course of con- 
struction an 1,800-kilowatt Brown-Boveri 
Parsons turbine, which will soon be put 
in operation in this plant, where for some 


couplings. The shafts themselves, as is 
well known, are run in oil under pressure, 
the piping for such a system being clearly 
shown in Fig. 4, which also illustrates 
some other internal details. A diagram- 
matic illustration of the governor mech- 
anism of the Brown-Boveri Parsons tur- 
bine may prove of interest, and is given 
in Fig. 5. 

The advantageous use of electricity in 
weaving mills both for silk and cotton, 
and in embroidery mills, was early recog- 
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nized in Europe, especially in Switzerland 
where these industries are particularly 
prominent. Here these plants were run 
from a steam engine, or a nearby water 
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in Fig. 6, representing a modern station 
for embroidery at Arbon, Switzerland, 
constructed by the Brown-Boveri Com- 
pany. There are three turbines of 280 








Fie. 2.—1,650-HorsE-POWER STEAM TURBINE INSTALLED AT THE PLANT OF THE COMPAGNIE 
D’ELECTRICITE DE L’OUEST PARISIEN. 


power source, each individual loom, or 
whatever machine it might be, being oper- 
ated by a belt from line shafting. It is 
quite a common practice in Switzerland 


horse-power each, direct-connected, and 
direct-current and alternating-current gen- 
erators, while each set has at the end of 
the shaft its own exciter. In the front of 














Fig. 3.—SteamM TURBINE PLANT AT BERN, SWITZERLAND, SHOWING ExcITER MOUNTED ON 
Main ARMATURE SHAFT. 


to employ both alternating and direct 
current in weaving mills, and the stations 
are therefore equipped with both types of 
generators, an example of which is given 


the switchboard is a booster regulating the 

battery, common in such installations. 
One of the most prominent and interest- 

ing turbine stations on the continent of 
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Europe is the St. Ouen station, at Paris, 
now under course of construction. This 
plant will be equipped with four 5,000- 
kilowatt Parsons turbines, also of the 
Brown-Boveri make. Each turbine will 
make 750 revolutions per minute, operat- 
ing under a steam pressure of 175 pounds, 
superheated up to 680 degrees Fahrenheit. 
They will be direct-connected to three- 
phase alternators of 10,500 volts, at 
twenty-five cycles. Each unit will have 
its own steam-driven oil pump supplying 
oil under the shaft. The exciting current 
for the entire plant will be supplied from 
one 300-kilowatt turbo-generator, making 
2,700 revolutions per minute, at a poten- 
tial of 200 volts. This turbine, as well as 
the main units, will discharge into its 
own surface condenser, the pumps being 
driven by direct-current motors. In addi- 
tion to this there are two 375-kilowatt 
motor-generators. There will also be a 
storage battery of 1,300 ampere-hours 
capacity, which will supply exciting cur- 
rent as well as power for boiler-fed 
pumps in case of emergency. ‘An interest- 
ing feature of this plant is the fact that 
it has adopted the Babcock & Wilcox 
marine type boilers, equipped with chain 
grate stoker and superheaters. The Green 
economizer will also be installed in this 
plant. 

Fig. 7 gives a good view of one of the 
10,000-horse-power Brown-Boveri turbines 
being installed in a plant in Essen, Ger- 
many. As will be seen it is a tandem unit, 
consisting of a turbine and two generators 
as well as an exciter. The turbine is con- 
nected by means of flexible couplings to 
a 5,000-kilowatt, 5,000-volt, three-phase 
alternator and a 1,500-kilowatt direct- 
current generator. Mounted on the same 
shaft is also an exciter. 
are placed between the generators and tur- 
bine, as will be seen from the illustration. 
as in all turbines of this type the bearings 
being constantly supplied with oil under 


Common bearings 


pressure by means of pumps. 

As will be seen in the illustration the 
individual machines are all mounted on 
a common bed-plate placed on the founda- 
tion so that its upper side is on a level 
with the finished floor of the engine room. 
The total distance of the highest point of 
the set from the finished floor level is 
eight feet six inches, the maximum width 
is also eight feet six inches, and the length 
over all sixty-five feet seven inches. The 
entire weight of the set, including the bed- 
plate, is 209 short tons. Notwithstanding 
the enormous capacity of this unit no gal- 
leries are required, all the valves and regu- 
lating devices being operated from the 
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engine room floor, thus greatly facilitating auxiliary pumps being operated by elec- supplied to the reciprocating engines, 
attendance. tric motors. As these turbines are being eleven atmospheres (161.7 pounds) super- 
heated to a temperature of 480 degrees 
Fahrenheit. Under these conditions and 
with a twenty-seven-inch vacuum the 
guaranteed steam consumption is nine 
pounds per indicated horse-power-hour. 


























Fic. 4.—INTERNAL DETAILS AND O1L-PIPING ARRANGEMENTS, STEAM TURBINE. Fic. 5.—ARRANGEMENT OF GOVERNOR-REGULATING 
MECHANISM. 
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. : Fic. 6.—THREE TURBINES oF 280 Horse-PowER Eacu, In PowER PLANT OF WEAVING MILL AT ARBON, SWITZERLAND. eS 
Two of these units exhaust into one installed in an existing plant the steam This is the largest steam turbine ever 


common central surface condenser, the conditions will be the same as originally built, either abroad or in this country, and 
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the builder, the Brown-Boveri Company, 
of Baden and Mannheim, to whom the 
greatest credit is due for the rapid ad- 
vancement in turbine design, has under 
course of construction turbines of some 
12,000 horse-power, and it may not be 
long before we hear of even larger units 
being installed. The extent to which the 
output of a single turbine may be in- 
creased will be determined in the near 
future. It is certain, however, that the 
maximum turbine output will greatly 
exceed that of a reciprocating engine, al- 
though we have to-day reciprocating units 
in rolling mills of some 16,000 horse- 
power, the maximum capacity in power 
plant is only 8,000 horse-power. 

The enormous development of the 
steam turbine in Europe is shown in a 
paper presented February 17, 1905, before 
the local society of the Vereins Deutscher 
Ingenieure in Hanover, Germany, by 
Herr Klippe, where the use of the Par- 
sons turbine in ships as well as in power 
plants was fully described. In this paper it 
was stated that during the last four years 
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NOTES ON RECENT ELECTRICAL PROG- 
RESS IN INDIA. 

The Kashmir project, or Jhelum river 
power scheme, which has been briefly out- 
lined in a previous number of the ELEc- 
TRICAL REVIEW, has been sanctioned by 
the government of India, and plans and 
proposals for carrying on the work are 
now under way. Major A. J. Lotfinierre, 
R. E., who successfully promoted the 
Cauvery river power scheme for the 
Mysore state, is now engaged in preparing 
detailed plans for the Kashmir project. 
Briefly, the scheme embodies approxi- 
mately a 14,000-horse-power plant supply- 
ing light and power for a 160-mile 
railway (probably single-phase), as well 
as for dredging purposes. 





The opening of the lighting system for 
Bangalore City was made an auspicious 
occasion when on the night of August 2 

















Fie. 7.—10,000-HorsE-PowER STEAM TURBINE, INSTALLED AT Esszn, GERMANY. 


orders for some 500,000 horse-power of 
Parsons turbines had been placed. In 
England alone there are at present twenty- 
five ships being equipped with Parsons 
turbines, while for the German navy a 
torpedo boat is equipped with 5,000-horse- 
power turbines and a cruiser with 10,000- 
horse-power turbines of the Brown-Boveri 
type. Following is an abstract of a table 
given with this paper, showing the steam 
consumptions of different turbines per 
kilowatt-hour in different plants, on the 
continent of Europe. The Cocoa Com- 
pany, at Wardsbeck, 2,000 kilowatts, 16.2 
pounds; North German Lloyd, Bremer- 
haven, 300 kilowatts, 16 pounds; Imperial 
navy yard, Kiel, 400 kilowatts, 15.5 
pounds; electric works Rheinfelden, 1,400 
kilowatts, 14.3 pounds; electric works in 
Mailand, 3,600 kilowatts, 13.3 pounds, 
and electric works Frankfort-on-the-Main, 
13 pounds per kilowatt-hour. Tests on 
all of these turbines were made under the 
same steam conditions, viz.: 175 pounds 
pressure superheated up to 620 degrees 
Fahrenheit with a ninety-five per cent 
vacuum. 


the switches of the five series incandes- 
cent street circuits were closed by the 
Hon. Mr. Hewett, minister of commerce 
and industry, of the council of the gover- 
nor-general of India. The effect of the 
sudden illumination was greeted by a 
noisy demonstration from the thousands 
of natives gathered in the streets outside 
and near the main transformer station. 





The supply of light and power for the 
military station has been sanctioned by the 
government of India, and it is expected 
that this work will soon be carried out. 
The light and power supply for Bangalore 
is obtained by three-phase transmission 
from the generating plant located at 
Swasamudram, sixty-two miles distant. 





It is highly probable that during the 
coming year an additional 2,000-kilowatt, 
turbo-generator set will be installed in the 
spacious power-house at Swasamudram 
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for supplying an increased demand for 
more power at the Kolar gold fields, and 
also for light and power for the city of 
Mysore, which is located forty miles dis- 
tant. A third transmission line supported 
on steel towers is contemplated between 
Swasamudram and Kolar gold fields. The 
additional power for Kolar is intended 
mainly for electric hoisting. 





It is gratifying to note the rapid prog- 
ress which is being made in nearly all 
branches of electrical work in India. 





The property of the Bombay Tramway 
Company has been taken over by the 
newly formed Bombay Electric Supply 
and Tramway Company, Limited. The 
present horse-car system is to be converted 
into an electric traction system. It is 
expected that a part of the electric system 
will be ready for service in about six 
months. Electric power for private light- 
ing will soon be available. 





Electric lighting systems for the smaller 
cities, such as Poona, Simla and Ootaca- 
mund, are under way. As detailed in a 
recent number of the ELecrricaL ReE- 
VIEW, the tramway system in Calcutta has 
been electrified. 

Swasamudram, 

Mysore state, India, 
August 14. 


A. C. HoBBLe. 





aie 
Illinois State Electric Association. 
The Illinois State Electric Association 
will hold its next annual meeting in 
Peoria, Ill., October 5 and 6. Headquar- 
ters will be established at the National 
Hotel, where the business of the associa- 
tion will be held and where arrangements 
have been made for the display of new 
and improved electrical appliances. 
Papers are being prepared bearing on 





.various interesting subjects; important 


questions will be brought up for discus- 
sion, and the entertainment committee 


has agreed to see that the members and 
visiting representatives of electrical 
manufacturing houses are kept busy. 
A profitable and enjoyable convention is 
assured, and it is expected that the at- 
tendance will be the largest in the history 
of the organization. 

The present officers of the association 
are: president, E B. Hillman, of Quincy; 
vice-presidents, X. Cavarno, of Kewanee, 
R. H. Abbott, of Petersburg, J. H. 
Carothers, of Pontiac, and E. S. Hughes, 
of Olney; secretary, D. Davis, of Litch- 
field; treasurer, C. A. Vallette, of Ed- 
wardsville; executive committee, W. B. 
McKinley, of Champaign, J. N. C. Shum- 
way, of Taylorville, Frank J. Baker, of 
Chicago, H. E. Chubbuck, of La Salle, 
and S. 8. Davis, of Rock Island. 
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The American Electrochemical Society. 


An Interesting Meeting Held at Lehigh University, South Bethlehem, Pa., 


HE members of the American Elec- 
trochemical Society assembled at 
Bethlehem, Pa., on Monday, Sep- 

tember 18, for the eighth general meet- 
ing, which was to be held at Lehigh 
University during that and the two subse- 
quent days. The work accomplished on 
Monday and Tuesday, and the social 
entertainments, were reported briefly in 
the ExecrricaL Review for September 
23. The first business was a meeting 
of the board of directors, which was held 
at the Eagle Hotel Monday morning. 
Among other business it was decided 
that the next meeting of the society be 
held at Cornell University, Ithaca, N. Y. 

In the afternoon the society was wel- 
comed to Bethlehem and Lehigh Uni- 
versity by the local committee and 
President H. S. Drinker. It then pro- 
ceeded to reading and discussion of 
papers, and in the evening attended a 
delightful reception given by Dr. and 
Mrs. Joseph W. Richards to the visiting 
ladies; followed by a smoker at the 
Lincoln Republican Club House. 

Business meetings were held Tuesday 
and Wednesday mornings, at which the 
remainder of the papers were read and 
discussed. On Tuesday afternoon the 
society, in charge of the local committee, 
inspected the zinc works of the New 
Jersey Zinc Company, seeing the old re- 
tort furnaces and the Wetherell furnaces 
in operation. They next visited the works 
of the Bethlehem Steel Company, where 
many most interesting operations were in 
progress, and so arranged that there was 
always something doing as the society 
reached that point. 

Tuesday evening an enjoyable subscrip- 
tion dinner was given at the Eagle Hotel, 
there being about thirty at the table. 
This affair was informal, and a number 
of toasts were responded to by President 
Bancroft, Dr. Franklin and others. Dr. 
Joseph W. Richards was toastmaster. 

Wednesday afternoon the members were 
offered the choice of three alternatives: 
a visit to the Dexter Portland cement 
works at Nazareth, Pa.; an excursion to 
Mauch Chunk, or to attend the opening 
exercises at Lehigh University. 

An enjoyable programme of entertain- 
ment had been arranged for the visiting 
ladies, though, unfortunately, there were 
none in attendance. This included a 


drive through the two towns, up South 


mountain, and a visit to the university 
grounds on Monday afternoon, followed 
by a reception by Dr. and Mrs. Richards, 
as mentioned above. On Tuesday it was 
planned to go by electric car to Easton, 
to visit the works of the Standard Silk 
Company; then lunch at Huntington and 
visit Wygatt mountain, where one of the 
most beautiful in the state of 
Pennsylvania can be seen. After a lunch 
a visit was to be paid to the grounds and 
buildings of Lafayette College. Wednes- 
day morning it was planned to make an 
excursion by electric car to Nazareth, 
where the interesting Moravian buildings 
were to be visited. 


views 


PAPERS READ AND DISCUSSED MONDAY 


AFTERNOON, SEPTEMBER 18. 

A paper entitled “Note on Some Cen- 
trifugal Experiments with Colloidal Solu- 
tions” was contributed by Dr. W. S. 
Franklin and Mr. L. A. Freudenberger. 
Two colloidal solutions—one being plati- 
num biack formed by starting an electric 
are under water, and the other Prussian 
blue—were placed in glass tubes, which 
were drawn to a point and sealed off, a 
small bubble of air being left within the 
tube to prevent shocks. These tubes were 
then mounted -on a wooden arm, to which 
they were attached by copper wire, and 
then coated with plaster Paris. The 
arms thus fixed were mounted on the 
shaft of an electric motor, projecting 
radially, and counterbalanced, and then 
revolved at increasing speeds. After run- 
ning for an hour at each speed, the motor 
was stopped and the solution examined. 
During some of the earlier experiments 
the tubes broke, due to the enormous 
pressure developed at the outer ends. It 
was found that at high speeds a complete 
precipitation of the colloid was effected. 
The action apparently commenced at the 
outer end, where the velocity was the 
greatest, and then grew rapidly inward. 
For piatinum black a complete precipita- 
tion was brought about when the maxi- 
mum acceleration was 1,244 g (accelera- 
tion of gravity), while the average accel- 
eration was 922 g. For Prussian blue 
complete precipitation was produced with 
a maximum acceleration of 1,521 g, and 
an average acceleration of 1,023 g. 

Dr. J. W. Richards thought that these 


. experiments indicated that a colloid is of 


the nature of a suspension, not a solu- 
tion, but Dr. Franklin replied that this 
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was not necessarily the case, since the 
high acceleration would bring about 
changes in concentration possibly leading 
to super-saturation, which might cause 
the precipitation. 

A paper by President Wilder D. Ban- 
croft, cntitled “The Chemistry of Electro- 
chemistry,” was read by the author, who 
illustrated his remarks by a number of 
experiments. This interesting paper will 
be presented fully in a later issue. In it 
Dr. Bancroft takes the stand that the 
actions brought about during electrolysis 
are chemical, and can be repeated in a 
purely chemical manner, if the conditions 
are made favorable. He showed that the 
different character of metals precipitated 
by the electric current can be obtained by 
a purely chemical precipitation. It is 
unfortunate that the general idea seems 
to be that electrolytic actions are peculiar, 
and not related to ordinary chemical 
actions. What should be done is to view 
the matter from the standpoint of the 
chemist. During his lecture Dr. Bancroft 
pointed out a number of lines of work 
which might be pursued with interest and 
profit. 

A long discussion of this paper was con- 
tributed by Mr. C. J. Reed, of Philadel- 
phia, and, during his absence, was read 
by Mr. Carl Hering. Mr. Reed took the 
stand that electric current is a strong re- 
ducing agent; that when a current is 
passed through a solution, reduction takes 
place; that reaction requiring the least 
energy being the first to occur. When it 
is completed the next in order begins, 
and so on. When, at any stage, the 
materiai which is being reduced is not 
present in sufficient quantity at the elec- 
trode to carry the entire current, part of 
this current will be taken care of by some 
other material, and thus two reactions 
may tuke place at the same time. He 
thought also that Dr. Bancroft’s views do 
not entirely agree with the electromotive 
forces required for electrolysis. , 

Mr. Anson G. Betts asked why, if Dr. 
Bancroft’s views were correct, that a 
higher electromotive force was required to 
charge a storage battery than that nec- 
essary to decompose lead sulphate. 

Dr. J. W. Richards thought that Reed’s 
generalization, that the reaction taking 
place was that requiring the least amount 
of energy, usually holds true, but not al- 
ways. He mentioned several cases which 
seemed to be exceptions to the rule. He 
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said that he believed that an electrolyte 
acts as a unit, and he preferred to think 
of the current as setting free the final 
product, rather than to introduce a sec- 
ondary reaction. 


Mr. Carl Hering thought that little 


attention is paid to thermoelectric actions. 
He was of the opinion that during elec- 
trolysis we should distinguish between the 
action of the main current and that due 
to local or parasitic currents. 

Mr. Anson G. Betts read a paper en- 
titled “The Phenomena of Metal Deposi- 
tion.” In this he showed a number of 
charts illustrating the character of the 
deposit made under varying conditions, 
_and said that there seemed to be some 
relation between the hardness of the 
metal, the ease with which it dissolves, 
and the quality of the deposit obtainable 
under electrolysis. He spoke of the use 
made of colloids in deposition processes, 
and the effects they produced. A rough 
deposit may be due to difference in the 
concentrations of the electrolyte at the 
high points and in the hollows. The re- 
sults of certain experiments made to 
measure the electromotive forces due to 
this effect were shown. The physical 
treatment of a metal will also affect its 
action in solution. Hard metals give good 
deposits; soft metals, poor deposits. The 
surface tension of irregular deposits tends 
to smooth out the surface, the metal dis- 
solving from the high point and deposit- 
ing in the hollows. Mr. Betts did not 
think that crystallization took place to 
any extent during electrolytic deposition. 

Professor C. F. Burgess held that 
crystailization is of importance, and he 
exhibited microphotographs of a deposit 
of iron which showed clearly crystalline 
formation. 

Dr. ‘Bancroft contended that a good 
deposit of a soft metal can be obtained 
from ordinary solutions, if proper condi- 
tions prevail. He thought also that it 
was not proper to make a general classi- 
fication of metals according as they behave 
under arbitrary conditions of current and 
temperature. 


PAPERS READ AND DISCUSSED TUESDAY 
MORNING, SEPTEMBER 19. 


A paper entitled “Notes on the Use of 
Aluminum as a Reducing Agent,” in the 
absence of the author, Mr. O. P. Watts, 
was read by Dr. Richards. The author 
presented a new way of using aluminum 
as a reducing agent to effect results here- 
tofore unattained by other methods. The 
early method of adding the substance to 
be reduced to a bath of fused aluminum 
gave, in the hands of Moissan and others, 


‘of metallic 
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only alloys. Dr. Goldschmidt, by using 
aluminum as grains or powder in his now 
well-known method, 
came the tendency of the aluminum to 
alloy with the reducd metal and thus pro- 
duce a long series of carbon-free metals. 
There remained, however, certain metals 
—titanium and tungsten—which could 
not be obtained in a pure state, even by 
this process. Success depends upon the 
attainment, as a result of the chemical re- 
action, of a temperature so high that re- 
action takes place completely, and that 
the products are perfectly fluid. By a 
modification in the method of using the 
fused bath of aluminum, A. J. Rossi suc- 
ceeded in obtaining ferro-titanium and 


successfully over- 


ferro-tungsten in large quantity and 
free from aluminum. His method 


consists in melting the aluminum in 
an electric furnace, feeding in the 
mixed oxides to be reduced, and, after 
reaction has occurred, adding an excess 
of the oxides to remove the last traces of 
aluminum from the alloy produced. 

In the course of a long series of experi- 
ments, begun in 1904, on the production 
and = silicides, the 
that Goldschmidt 
slight change, be 


borides 
writer discovered 

charges could, by a 
fired with safety in an electric furnace of 
the are type. Powdered fluorspar or 
cryolite was added to the charge to reduce 
the velocity of reaction. The charge was 
placed in the cavity of a furnace with a 
magnesite lining, the cover put on, and 
an are started just above the charge. The 
usual heating was for five minutes at 
300 amperes and seventy volts, followed 
by five minutes more at 600 amperes and 
eighty volts. The reaction was occasion- 
ally vigorous, but never explosive, al- 
though 350 grammes of powdered alumi- 
num were used in The 


some Cases. 


‘metallic oxides used were those of iron, 


nickel, cobalt, chromium, manganese, 
molybdenum, titanium and tungsten. 

Having once established that. the elec- 
tric are may safely be used to start and 
to carry to completion reactions in which 
finely divided aluminum is used, the ap- 
plication of the method is obvious. The 
heat of the electric furnace may be sub- 
stituted for that formerly obtained by the 
addition to the charge of some easily re- 
ducible oxide, thus yielding pure metals 
instead of only alloys. 

Dr. Bancroft said that Dr. Gold- 
schmidt, in describing his process, has said 
nothing about the effect of the magnesium 
added to the aluminum powder. He had 
had considerable difficulty in causing the 
reaction between the aluminum and the 
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iron oxide to take place, when he did not 
use magnesium as a fuse. 

Professor Burgess said that magnesium 
is not necessary for the reaction, as it 
can be started by means of an iron fuse 
wire. 

A paper contributed by one of the for- 
eign members, Mr. Gustave Gin, and en- 
titled “New Gin Process for the Electrical 
Manufacture of Steel,” was read by Dr. 
Richards in the absence of the author. 
The new electric furnace which Gin has 
devised allows simultaneously an uninter- 
rupted realization of the following opera- 
tions: fusion, oxidation of impurities, re- 
duction of dissolved oxide of iron, recar- 
introduction of the 
stituent elements of the final steel. 


hurization or con- 

The furnace comprises essentially a 
crucible for fusion and refining by oxida- 
tion, a compartment for the reduction and 
recarburization, and a chamber for the 
observation of the color. The electrodes 
of the first compartment are connected to 
one of the terminals from the source of 
electricity, and the electrodes of the sec- 
ond and Jast compartments are connected 
in parallel with the other terminal. The 
current passes from the electrodes to the 
metal through a sheet of slag, which is the 
principal seat of the heating action of the 
current. ‘To put the furnace into opera- 
tion, melted iron or liquid steel is intro- 
duced through the primary orifice. It 
distributes itself through the three com- 
partments, on the floors of which scrap 
iron is strewn. Then ares are created, 
and, little by little, the material is intro- 
duced, which, after fusion, forms the 
superficial baths in which the Joule effect 
is produced. The functions of the fur- 
nace are characterized as follows: in the 
oxidation chamber the zone of most in- 
tense heat is, of course, found close to the 
contact of the metal and slag, and it is 
in this region that the reduction of the 
oxides is effected at the expense of the 
silicon and of the manganese and carbon 
of the metallic bath. According to the 
proportion of reducible oxides, the reac- 
tion is more or less rapid, and is evidenced 
by the turbulence of the bath, which stirs 
the metal and aids the oxidation by con- 
stantly changing the surface of contact. 
The oxidizing action is kept going, and 
its intensity and rapidity regulated by 
the careful introduction of oxide of iron 
or by stirring. By means of the method 
of circulation adopted, the refined metal 
in the first compartment passes into the 
second compartment, where the reduction 
of the dissolved ferric oxide and the re- 
carburization of the metal take place. 
These two operations are accomplished en- 
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tirely by the admission of carbon in the 
form of coke, of iron, or of casting 
specially prepared by the fusion of iron 
or steel in the electric furnace in the pres- 
ence of great excess of carbon. In raising 
the metal to a sufficient temperature, a 
cast iron is obtained which absorbs as 
high as seventy-seven per cent of carbon, 
which it retains on cooling partly as com- 
bined carbon, and partly as intermingled 
graphite. 

Replying to a question as to provision 
for raising the carbon in the steel, Dr. 
Richards said that cast iron or spiegel 
iron could be added through the slag 
ports. The idea, however, is to have an 
excess of carbon, and to produce decar- 
bonization in the furnace. The weak 
point in the process seemed to Dr. Rich- 
ards to be the provision for keeping sepa- 
rate the refined and the unrefined steels. 
It did not seem to him that sufficient pro- 
vision has been made for this matter. 
The furnaces described seemed also to Dr. 
Richards to conflict with Héroult’s fur- 
nace, in which the electrodes dip into slag 
only. 

Dr. Leonard Waldo said that, unfortu- 
nately, most papers describing new elec- 
trometallurgical processes deal with pro- 
posed plans, and not with those which 
have been tried. One great difficulty in 
the electrometallurgy of metal is the 
handling of very large currents. Now tle 
art has reached such a stage that this diffi- 
culty has been overcome. As regards arc 
furnaces, the Siemens type is typical. It 
gives a temperature of about 3,850 degrees 
centigrade, but is not under control. It 
seemed to him that the furnace of the 
future was one of the induction type. 
This type is not new, having been tried 
by many; but they had to contend with 
the small-sized alternating-current ma- 
chines of their times. The induction type 
had been brought forward recently by 
Kjellin, who had established a paper 
factory in Sweden, but which failed. He 
then sought to use his available power for 
the production of steel. The furnace con- 
sists of an iron circuit forming the core 
of a transformer. The primary winding 
is wound around one leg. The crucible 
is ring-formed, surrounding the other leg. 
The currents handled are low, and the 
efficiency of the furnace is high. The 
temperature can be controlled at will. Dr. 
Waldo has experimented with a furnace 
of this type, the particulars of which he 
could not give at this time. It has some 
peculiarities. One is that, unless properly 
arranged, the iron charge tends to jump 
up out of the crucible and attach itself 
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to the transformer core. Another is that 
the temperature of the furnace seems to 
follow instantaneously any change in the 
primary current. ‘This, of course, can not 
be strictly true, but the time function of 
the furnace seems to be very small. 
Another peculiarity of the furnace is that 
the heating takes place from the inside. 
This causes a bridge of slag to form on 
the surface of the metal. The fuel effi- 
ciency of the electric furnace is high. in 
furnaces of the ordinary type the greater 
part of the heat energy is wasted, but witi: 
the electric furnace the fuel is used under 
the best conditions, and after the trans- 
formation into electrical energy the losses 
are but small. ‘The induction furnace can 
be operated commercially at a high efti- 
ciency and give a good product. 

Mr. Anson G. Betts presented a paper 
entitled “An Electrolytic Process for Ke- 
fining Silver.” This process was de- 
scribed in the ELEcTRIcAL REVIEW for 
September 23. It consists in electrolyzing 
the silver in a strong non-oxidizing, 
preferably monobasic, acid. 

Mr. F. D. KHsterbrooks presented a 
paper entitled “Electric versus Sulphuric 
Parting of Bullion.” The essentiai 
elements of a parting process are produc- 
tion of silver, at a low cost, equal to the 
strictest commercial requirements, free 
from gold, and operating with great neat- 
ness. ‘These conditions are more easily 
attained with electrolytic than with 
sulphuric acid parting, though at the pres- 
ent time the larger portion of the bullion 
produced by the lead and copper refineries 
is parted by the latter method. Gold from 
either the sulphuric or electrolytic part- 
ing process can easily be produced of a 
fineness of 0.990, free from silver. The 
government charge for melting and assay- 
ing such gold is so low—varying from 
6.6 to 0.9 cent per ounce, depending on 
the weight of the bar—that there seems 
to be no immediate possibility of an elec- 
trolytic gold-refining process such as the 
Wohlwill becoming an attractive commer- 
cial proposition, except in those cases 
where platinum is present and the output 
large. 

Mr. Maximilian Toch, in a paper en- 
titled “Insulating Paints,” discussed the 
value of these materials and the proper 
method of manufacturing them. The pig- 
ments used are conductors, while the or- 
ganic oils or gums are the insulators. These 
gums or oils decompose under certain con- 
ditions, sometimes producing a conductor. 
When this is the case the paint becomes 
useless as an insulator. It had been found 
that, knowing the basic formula of the oil 
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or fatty acid employed in mixing the 
paint, the decomposition product can be 
predicted, and in this way the behavior 
of the paint can be accurately foretold. 
This has proved to be of great importance. 
Mr. Toch spoke of a number of instances 
in which electrolysis had taken place on 
bridges or pipes, with great destructive 
action. In some of these cases the cathode 
had been severely corroded. It is im- 
portant to know under what conditions 
any paint will be used, as certain of the 
organic compounds are decomposed by 
light and air, while others are broken up 
by moisture. A paint suitable for a struc- 
ture exposed to the sun might not be at 
all suitable for use underground. 

In the discussion of this paper the im- 
portance of the advance which had been 
made in the manufacture of insulating 
paints was freely admitted, but the ques- 
tion rose, whether a cathode can be 
oxidized. 

Professor Burgess said that if a plate 
of iron were introduced into strong sul- 
phurie acid, and a current passed to it, 
it would corrode rapidly. The question 
was raised, whether the action was elec- 
trical or chemical. 

Mr. Toch said that there are several 
kinds of rust. That produced during 
electrolysis is not like that formed under 
ordinary exposure. He found that after 
a current had been passing and the elec- 
trolytic rust formed, that as soon as it 
were interrupted this rust was changed 
over so quickly to the red rust that the 
latter seemed to have been formed during 
electrolysis. 

Dr. Bancroft said that it is important 
to decide whether the cathode does ever 
corrode, and if so, one is justified in 
speaking of the action as “electrolytic.” 

A paper entitled “The Utilization of 
Active Oxygen Electrically and Chemic- 
ally Produced,” by Dr. Richard von Foreg- 
ger, was read by the author. This calls 
attention to the increasing use of oxidiz- 
ing agents in chemical and other processes, 
such as bleaching, disinfecting and de- 
odorizing, extraction of gold, etc. The 
costs of the different methods of prepar- 
ing oxidizing agents are compared, under 
some conditions chemical methods being 
cheaper than electrical. Dr. Foregger ex- 
hibited samples of oxone, which is fused 
peroxide of sodium, and which, in con- 
tact with water, sets free oxygen gas in- 
stantaneously. One pound of oxone fur- 
nishes on an average 2.15 cubic feet of 
oxygen. gas, which is equivalent to 312 
times its own volume, or 130 times the 
volume of the water used. The product 
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is adapted to shipment for any distance, 
and involves no danger of explosion or 
combustion. The only inconvenience in- 
volved in its use is that it is thoroughly 
caustic. 

Mr. Toch thought that the new product 
would be of great value for bleaching pur- 
poses. 

Dr. Charles A. Doremus referred to the 
frequent use made some years ago of 
potassium permanganate as an oxidizer. 
During the Civil War this material was 
used not only for bleaching, but for puri- 
fying waters. To-day it is but little used 
for such purposes. 

Dr. Richards thought that sodium per- 
borate would be of the greatest use in 
refining gold and silver, while the cal- 
cium peroxide would be valuable in metal- 
lurgical processes because it would give 
a good slag. 

Mr. Foregger said that oxone had been 
used for bleaching silk successfully, and 
that it produces oxygen at a cost of about 
fifteen cents per cubic foot; that the gas 
is about ninety-seven per cent pure and 
contains no carbon dioxide. The material 
should therefore be excellent for purify- 
ing the air of a room, since it not only 
gives off oxygen, but absorbs the carbon 
dioxide. Under ordinary conditions of 
moisture and temperature the material, if 

‘exposed to the air, gives off ninety to 
one hundred cubic centimetres of oxygen 
per hour. 

Dr. Doremus said that the cheapest 
method he knew of for producing oxygen 
was the old one of an iron cylinder fitted 
with baffle-plates inside. This is heated 
to a high temperature. Air is first forced 
through, then steam. Oxygen can be pro- 
duced for about fifty cents per thousand 
cubic feet. 

Professor C. F. Burgess presented a 
paper entitled “Some Observations on the 
Influence of Arsenic in Pickling Solu- 
tions.” An abstract of this paper was 
given in the ELectricaL Review for Sep- 
tember 23. 

Mr. Hering, referring to the reactions 
that take place, thought that these might 
be due to local dction at the surface of the 
iron, due to impurities contained in it. 
He said that Professor Burgess’s experi- 
ence suggested that arsenic might be used 
to protect materials against corrosion. 

A paper entitled “The Electric Smelt- 
ing of Zinc,” by Messrs. Oliver W. Brown 
and W. F. Oesterle, in the absence of the 
authors was read by Mr. S. S. Sadtler. 
This refers to the many methods that have 
been proposed for the production of zinc 
from its ores, and describes a new method 
which consists in mixing zinc sulphide, 
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lime and carbon, which is smelted in an 
electric furnace. The zine distilled out 
and the material remaining in the furnace 
was calcium sulphide containing a very 
small quantity of metallic zinc. When the 
mixture contains silica, Lut a small part 
of the zinc is distilled over, while a small 
part of the zinc sulphide in the furnace is 
converted into metallic zinc. ‘This is in 
spite of the fact that the temperature at- 
tained was high enough to volatilize the 
charge out of the furnace. 

Professor Burgess said that the original 
idea was to produce calcium carbide at 
the same time as metallic zinc, but that it 
has been found that a furnace designed 
for one process was not suitable for the 
other. 

Mr. A. G. Betts presented a paper en- 
titled “Notes on the Electrometallurgy of 
Antimony,” which was read by title. Acid 
ferric chloride solution is said to attack 
stibnite with ease, producing a solution 
of ferrous and antimonious chlorides and 
a residue of sulphur; and from this solu- 
tion, metallic antimony and _ ferrous 
chloride should be recovered by electrol- 
ysis. Carbon anodes and copper or lead 
cathodes may be used. The ferric chloride 
generated at the anode is heavier than the 
main solution, and continually runs down 
the anode surface and collects at the bot- 
tom of the cell, whence it may be drawn 
off, while further ferrous chloride-anti- 
monious chloride is added at the top. 
Antimony tri-fluoride is much superior to 
antimony tri-chloride for electrochemical 
purposes. When a solution of it is elec- 
trolyzed with insoluble lead anodes, the 
main action at the anode is the liberation 
of oxygen as a gas, and the formation of 
hydrofluoric acid in the solution, being 
thus similar to the behavior of a solution 
of copper sulphate when electrolyzed with 
a lead anode. When iron is present a 
good deal of ferric salt is formed, particu- 
larly with low anode current densities. 


VAPERS READ AND DISCUSSED WEDNESDAY 
MORNING, SEPTEMBER 20. 


A paper entitled “A Standard Method 
of Determining the Specific Resistance of 
Electrolytes,” by Mr. R. Threlfall, was 
read by Mr. Hering. The author’s ex- 
perience has convinced him that no 
method hitherto proposed affords so direct 
and accurate a means of comparing the 
specific resistance of an electrolyte with 
that of mercury as by the use of the poten- 
tiometer. His measurements have been 
made with a potentiometer, the accuracy 
of whose coils was guaranteed to two parts 
in 10,000. The essential part of the ap- 
paratus consists of a glass tube 98.6 centi- 
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metres long, and with a mean diameter of 
0.9254 centimetre, as ascertained from 
two careful weighings of mercury. The 
tube was slightly conical, and was assumed 
to be so regularly. Two reference marks 
were made near the two ends of the tube 
by coating it with wax and holding the 
edge of a sharp chisel against it as it re- 
volved slowly on a lathe. The fine circu- 
lar lines were etched by hydrofluoric acid, 
and were found to be 87.155 centimetres 
apart. This tube contained the electrolyte 
under investigation, and fitted into two 
glass T’-pieces, one at each end. The ver- 
tical branches of the T’s gave access to 
the platinized electrodes, while the hori- 
zontal branches were used to fix the posi- 
tion of the testing electrodes of the glass 
tube drawn down to long, fine points. 
The testing electrodes were merely held 
in position by rubber bungs, strongly 
compressed, and were adjusted so that the 
free ends lay exactly in the same cross- 
section as the reference rings. The test- 
ing electrodes were connected in the usual 
way through two beakers containing, re- 
spectively, the solution under examination 
and the liquid used in the Oswald normal 
electrode. By turning glass cocks the 
siphons could be put out of action, and 
diffusion stopped. The tube containing 
the electrolyte was immersed in a large 
bath containing heavy mineral oil, and 
provided with a heating coil running the 
whole length, and a shaft with screw 
paddles also running the whole length of 
the trough. As comparison resistances, 
standards certified by the Reichsanstalt 
at Charlottenburg were employed, and of 
course care was taken to have the resist- 
ance of the standards and electrolyte so 
adjusted that about the same voltage was 
operative over each part. By substituting 
mercury for the electrolytes a comparison 
is easily made. The development of an 
accurate and easy method of determining 
the resistance of electrolytes suggests the 
possibility of making electrolyte stand- 
ards of resistances. 

Professor C. F. Burgess described a 
simple method for making quick and ap- 
proximate measurements of the resistance 
of electrolytes. A long tube is filled with 
the material, and attached to this tube at 
points whose distance apart is accurately 
known are two tubes, into which are in- 
serted Ostwald normal elements. A ther- 
mometer is placed in the electrolyte it- 
self; this is an important feature. No 
polarization takes place, so that readings 
may be taken instantaneously. 

Mr. Carl Hering said that he was glad 
to see direct currents used again for meas- 
uring the resistance of electrolytes, instead 
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of alternating currents. In criticism of 
Mr. hrelfall’s paper, he thought that 
there was an opportunity for error to be 
made, due to thermoelectric forces in the 
connecting beakers which were not con- 
tained in the tank. There is an oppor- 
tunity also for the solution in the tube to 
become contaminated, which would ex- 
plain the apparent polarization taking 
place. He suggested the use of gold elec- 
trodes, as these do not polarize as do plati- 
num and carbon. ‘The use of U-tubes tor 
connecting the test tube with the beakers 
is not. good, as it gives opportunity for air 
vubbles to collect, which are hard to get 
rid of. 

Mr. Esterbrooks thought that there was 
not so much necessity now for accurate 
inethods of measuring the resistances of 
electrolytes, since volumetric measure- 
ments are easily made. 

Professor C. F. Burgess presented a re- 
port on “Electrochemistry in 1904, as 
Represented at the St. Louis Exposition.” 
An abstract of 
it will be published in an early issue of the 
NLECTRICAL REVIEW. 

Dr. W. 8S. Franklin and Mr. L. A. 
Freudenberger presented a paper entitled 
“Reversible and Lrreversible Electrolytic 
Polarization.” This is a continuation of 
the paper presented at the Boston meeting. 
in which .was described an attempt to 
separate the reversible .and irreversible 
polarizations in an electrolytic cell by 
taking accurately timed readings after 
closing the circuit, and then extending 
the curves until they meet the axis. The 
curves exhibited showed peculiar forms. 
Generally the voltage rises rapidly imme- 
diately after closing the circuit, and then 
begins to fall off rapidly, forming a de- 
cided hump in the curve. The results 
seem to Dr. Franklin to indicate that the 
assumption made, that the electromotive 
force could be divided into two terms, one 
containing the reversible and the other 
the non-reversible elements, was justified. 

In introducing his paper, Dr. Franklin 
objected strongly to the term “non-polar- 
izable electrode,” since he did not believe 
that there is any such thing. 

Professor Burgess asked if an alternat- 
ing current could be used for these meas- 
urements, called attention to the 
transfer resistance at the surface of con- 
tact of the electrode and the electrolyte, 
which it seemed to him was not taken care 
of in the equation offered. 

Mr. Carl Hering did not believe that 
the polarization could be represented by 
so simple a formula as that used. There 
is an electromotive force which is not a 


This was taken as read. 


and 
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function of the current, but of the tem- 
perature. He criticized the use of hori- 
zontal electrodes, since these are favorable 
to changes in concentration; and he asked 
whether the work done in lifting copper 
up through the solution was taken care of. 

Dr. Franklin said that Professor Bur- 
gess’s point was good, and that the trans- 
fer resistance might have some effect on 
the accuracy of the results. It will have 


‘no effect, however, if the current is re- 


versed. However the formula takes care 
of the points brought up by Mr. Hering. 

A paper by Mr. Lawrence Addicks, read 
by Mr. Estabrook, was entitled “Amme- 
ters for Hlectrolytic Work.” The very 
heavy currents met with in electrolytic 
work accentuate some causes of error 
which are ordinarily negligible in switch- 
board ammeters. When several thousand 
amperes are to be measured, care should 
be taken to place both shunt and instru- 
ment in suitable positions when designing 
the switchboard. In the first place, the 
shunt should be obtained from the maker 
with short bars inserted in the slots 
usually provided in the shunt terminals, 
these bars, in turn, to be bolted to the 
bus-bar carrying the current to be meas- 
ured. In this way the shunt is calibrated 
with the same distribution of current 
through the various leaves as will be the 
case in after use. It is practically im- 
possible to disconnect a high-capacity 
shunt down to the slotted terminals, and 
put it back in place again, without alter- 
ing the calibration more or less, due to 
change in the distribution of the con- 
tact resistance between the main bar and 
shunt terminals and consequent slight 
change in the amount of current carried 
by the different leaves of alloy. The 
power wasted by a 5,000-ampere shunt at 
full load is about 300 watts. It is per- 
fectly practicable to build a shunt for 
25,000 amperes. One of the most im- 
portant sources of error is the magnetic 
effect of stray field in the immediate 
vicinity of a bar carrying several thousand 
amperes. Instruments should never be 
placed within two feet of such bars. The 
iron is not only likely to be faulty as a filter 
for lines of force of such density, but con- 
sequent poles are formed in the case itself. 
The leads should be twisted and kept from 
swinging loosely in the presence of stray 
fields, otherwise there is a dynamo action 
which the millivoltmeter is sensitive 
enough to indicate by a pulsating needle. 
When several high-capacity ammeters are 
in use, it is advisable to have them inter- 
changeable. Instrument makers will so 


furnish them, at little or no extra cost. 
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The shunts are sawed until they all have 
the same drop per thousand amperes, and 
then the resistance in the leads is ad- 
justed to bring the instrument resistances 
to a common figure. The various instru- 
ments may be checked at any time by 
connecting them to the same shunt. Of 
course, this does not check the shunts, but 
any trouble is much more likely to be in 
the instruments. Connection should also 
be arranged, if possible, to put the shunts 
in series, when they too may be checked. 

Dr. E. F. Roeber presented a paper en- 
titled “The Thermodynamics of the In- 
candescent Lamp.” This discusses the 
physics of incandescent filaments, and 
gives computations of the efficiency and 
methods of increasing this. He also ex- 
hibited a number of osmium, tantalum 
and metallized carbon lamps. An abstract 
of this paper will be printed in a later 
issue of this journal. 

The discussion of this paper turned 
rather on the use’ of pyrometers, Dr. 
Bancroft asking whether, by means of 
pure magnesium, it would not be possible 
to extend the upper limits of pyrometric 
measurements. 

Dr. Roeber called: attention to the fact 
that magnesium heated to a high tempera- 
This is true of 
the pure oxides, hence the Nernst lamp 
glower can not be made of a pure oxide. 
He said that optical pyrometry is now 
easy to apply, and it is very exact. 

Dr. Bancroft did not agree altogether 
with this statement, as he thought that 
the radiation taking place through the in- 
spectioa opening would introduce a seri- 
ous error. 

Dr. Franklin, on the other hand, held 
that there would be no error due to the 
opening if the material were heated from 
the outside. 

Dr. Richards asked why carbon could 
not be used at higher temperatures in the 
incandescent lamp, since it does not seem 
to volatilize. 

Dr. Roeber replied that while it may 
not volatilize, it disintegrates rapidly, 
solid particles being thrown off. 

Dr. Richards called attention to one 
feature of the osmium lamp. Osmium 
vapor, when it comes in contact with 
water, is precipitated in metallic form, 
and, due to this action, a man in the 
factory where these lamps are made had 
been blinded. 

Dr. Franklin suggested that Dr. 
Roeber’s discussion on the  thermo- 
dynamics of illuminants be extended to 
gaseous radiators, and he also suggested 
that since the addition of impurities 


ture does not conduct. 
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raises the boiling-point of a substance, 
that some similar way might be found 
for enabling the carbon filament to be 
used at a higher temperature, 

Mr. Thatcher said that carbon 
been introduced into the Moore vacuum 
tube lamp, and when this was done the 
lamp gave a bright white light, but the 
efficiency was no greater than that of the 
incandescent lamp. 

A paper by Messrs. Richard B. Moore 
and Herman Schlundt, on “The Radio- 
activity of the Natural Waters of 
Missouri,” was briefly abstracted by Dr. 
Bancroft. It describes the 
making investigations, great care being 
taken in collecting the samples and in 
avoiding errors in measurement. The 
waters are mostly mineral waters taken 
from deep wells. The radioactive proper- 
ties of the gases were found to be identical 
with those of the radium emanation. 

A second paper by the same authors, 
entitled “The Chemical Separation of the 
ixcited Activity of Thorium,” was also 
briefly abstracted by Dr. Bancroft. 


had 


method of 


To bring about precipitations, dilute 


ammonia, pyridine, fumaric acid, barium 
chloride, followed by the addition of di- 
lute sulphuric acid, and silver nitrate fol- 
lowed by the addition of dilute hydro- 
chlorie acid, were used. The precipitates 
were filtered off, dried and tested with 
the Dolezalek form of electrometer. The 
results show that a separation of the prod- 
ucts constituting the excited activity of 
thorium can readily be made chemically. 
No differences were observed in conduct- 
ing the separations immediately or after 
a lapse of time. The results of the work 
agree entirely with the work of Ruther- 
ford and Soddy. 

A paper entitled “The 
Preparation of Iodoform from Acetone,” 
presented by Mr. G. A. Roush, was, in the 
absence of the author, Mr. 
Sadtler. The electrolyzing vessel was a 
crystallizing dish, in which the anode wes 


Electrolytic 


read by 


a platinum crucible rotated at a moderate 
speed. Two cathodes were used. one of 
platinum, and the other of copper gauze. 
The current passing out through the 
platinum electrode liberates an alkali at 
the same time as it produces iodoform. 
That at the second, or copper, electrode 
By ad- 
justing the two currents, acid and alkali 
are produced at the two points in quanti- 
ties which neutralize each other when the 
two products are mixed. The copper 
cathode is contained in a porous cup. An 
electrolyte consisting of twenty grammes 
of potassium iodide, 300 cubic centimetres 
of water, 1.5 cubic centimetres of acetone, 


produces an acid and iodoform. 
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gives the highest current efficiency, which 
is about ninety-five per cent, and yields 
about seventy-five per cent of acetone. 
The temperature should be from fifteen 
to eighteen degrees centigrade. The cur- 
rent through the platinum cathode should 
be about 1.5 amperes; that through the 
copper about one ampere. 

A paper entitled “Note on the Elec- 
trical Resistivity of Iron and Steel at 
High Temperatures,’ presented by Mr. 
Gustave Gin, was read by Dr. Franklin. 
The original type of Gin furnace consists 
of a long channel, in which the metal 
is fused by Foucault current. This form 
of furnace offers an opportunity for de- 
termining the resistance of iron and steel 
at high temperatures. The current used 
in the primary is furnished at a potential 
of from 500 to 560 volts. A special trans- 
former is provided, which reduces the po- 
tential in the secondary circuit, which is 
the iron itself, from twelve to thirty-six 
volts. This current may have an intensity 
between 6,000 and 20,000 amperes. The 
temperature of the hot metal was measured 
by a Fery optical pyrometer. Knowing 
the resistance, the current flow and the 
physiezl dimensions of the iron, the re- 
sistivity may be computed. The resistiv- 
ity of iron of one particular composition 
given was found to be 16 & 10-° microhm 


for a temperature between 1,280 and 
1,340 degrees centigrade. 
Dr. Richards said that Mr. Gin had 


taken the first step in supplying a wide 
gap in our knowledge of the properties 
of iron and steel. A knowledge of the 
resistivity of iron and steel at high tem- 
peratures would be of very great. impor- 
tance in the electrometallurgy of these 
metals. He thought that possibly 
sufficient data are contained in the recent 
Canadian report to enable these constants 
to be deduced for a wide range of tem- 
perature and of composition of the metal. 


Chicago Electrical Exposition. 


The Electrical Trades Exposition Com- 


pany has been formed in Chicago to hold 
an electrical exposition in the Chicago 
Coliseum, January 15-27, 1906. The com- 
pany includes as stockholders seventy-five 
of the leading electrical men of Chicago. 
It is officered and managed by men well 
known in the electrical industries of 
Chicage. 

The officers are as follows: Samuel In- 
sull, president; E. B. Ellicott, Charles E. 
Gregory, E. B. Overshiner, vice-presidents ; 
John J. Abbott, treasurer; Stewart Spald- 
ing, seeretarv; Thomas R. Mercein, gen- 
eral manager. 

The directors are: Samuel Insull, 
Edward B. Ellicott, T. B. Gaylord, James 
Wolff, H. B. MeMeal, C. E. Mitchell, 
Homer E. Niesz, E. B. Overshiner, G. H. 
Atkin, Stewart Spalding, Charles E. 
Gregory, G. Edward Kohler, George B. 
loster. 
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AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


PAPERS AND DISCUSSIONS AT 199TH 


MEETING. 


THE 


The 199th meeting of the American In- 
stitute of Electrical Engineers was held at 
the assembly rooms of the New York 
Edison Company, 44 West Twenty-seventh 
street, New York city, Friday, September 
22. The meeting was called to order by 
the retiring president, Mr. John W. Lieb, 
Dr. Schuyler 8. 


Wheeler, the new president, who was re- 


Jr., who introduced 
ceived with hearty applause. 
Mr. John W. Lieb, Jr., 


behalf of the New York Edison Company 


said, that on 


he welcomed the Institute to the assembly 
room. This room is one step in the direc- 
tion of the welfare work of the company. 
This assembly room is to be devoted to 
meetings of this character and of its em- 
ployés. Lectures and conferences will be 
given, not only by members of the staff 
of the company, but by eminent speakers 
who are prominent in the profession. On 
the floor below is a room which will be 
fitted up as a reading room, kept open 
during the day and in the evening; ther 
will be in that room a library of reference 
hooks, magazines, technical literature and 
general literature. The company hopes 
that the Institute this 
for its regular meetings until it shall have 


will use room 
come into possession of its own rooms in 
the United Engineering Building. 
President Wheeler, on behalf of the In- 
stitute, the New York 
Company, through Mr. Lieb, for the cour- 


thanked Edison 
tesy. 

that Mr 
Mailloux had been elected by 


Secretary 
GO. 
hoard of directors to fill the vacancy due 
to the election of Dr. Wheeler to the presi- 
dency of the Institute. 

The first paper of the evening was 


Pope announced 
the 


by 


Professor A. S. Langsdorf, and was en- 
titled “Air-Gap Flux in Induction Mo- 
tors.” In determining the variation of 
the value of the flux in polyphase indue- 
tion motors and its progression around 
the air-gap, it is customary to assume that 
the current in each phase follows a sine 
law. It has that the flux 
rotates synchronously around the air-gap, 


been shown 
and that its magnitude varies between a 
maximum and a minimum. Yet it does 
not appear that the law of this variation 
and magnitude has been investigated. It 
is common practice, in determining its 
mean value, to consider the flux a maxi- 
mum in the case of three-phase motors. 
when one of the currents is at its maximum 
value and the other two are each of op- 
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posite sign and of half its magnitude. 
The minimum value of the flux is taken 
as being that when one of the currents is 
zero, and the mean of these two values 
is considered as the average for the cycle. 
This method is approximate and, Profes- 
sor Langsdorf believes, gives values too 
low. He has made an investigation to 
study the effect upon the flux distribution 
of varying numbers of teeth in the stator, 
and he has found that the law of this 
variation could be expressed in the form 
of relatively simple equations. From this 
investigation the author concludes that the 
actual flux is made up of two components 
—one a flux of uniform value, rotating 
synchronously, and the other flux consist- 
ing mainly of one of sextuple frequency 
in the case of three-phase motors, and of 
quadruple frequency in the case of two- 
phase motors. It was first thought that 
this superposed flux of higher frequency 
would account for the load losses of in- 
duction motors, but this was found not 
to be the case. It seems probable that the 
source of the load losses must be looked 
for in the vernier action of the teeth and 
slots of the stator and rotor, which gives 
rise to periodic disturbances in the flux 
distribution, these disturbances increasing 
with the slip, and hence with the load. 

Opening the discussion Mr. B. A. 
Behrend said that the author assumes 
that a magnetic flux produced by any one 
of the coils lodged in the slots can be 
represented by a straight line parallel with 
the system. That is an assumption which 
he does not attempt to justify or prove, and 
which is partly wrong of the induction mo- 
tor of to-day. Assumptions of this sort 
naturally vitiate conclusions which are 
drawn from long mathematical arguments. 

Mr. Fitzhugh Townsend said the paper 
forms an additional step in the theory of 
the induction motor. The design of the 
induction motor at the present time is as 
well known as the design of the direct- 
current motor. The paper starts out on 
the assumption that the magnetomotive 
forces are sine. If we take, however, the 
curve of the flux density in the air-gap 
with points on the circumference the 
curve will not be found to be sinusoidal. 
The condition is very much the same as 
in a static transformer where, on account 
of a reluctance which is not constant 
during the cycle, the curve of the mag- 
netomotive force has some well-known dis- 
tortions. 

Mr. A. H. Pikler said that in an induc- 
tion motor the curve of the current is so 
very much distorted that the formule are 
of little use to the designing engineer. 

The second paper of the evening was by 
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Mr. H. O. Lacount, and was entitled 
“Standardization of Enclosed Fuses.” 
The author takes up the subject under 
four headings: the necessity of standard- 
izing enclosed fuses ; the work of standard- 
izing such fuses; the result of this work, 
which is contained in the specifications 
for the National Electric Code standard 
enclosed fuse; and the tests of enclosed 
fuses designed to comply with the specifi- 
cations. 

Under the first head a brief résumé 
is given of the use of fuses, the disad- 
vantages and dangers of the open fuse 
being dwelt upon. To overcome these the 
enclosed fuse was devised, but for some 
time a lack of standardization introduced 
dangers, since makeshifts were often nec- 
essary because the fuses were not inter- 
changeable. This was the condition of 
affairs when the Underwriters’ National 
Electric Association took up the matter, 
and after a conference with the manu- 
facturers of enclosed fuses secured their 
cooperation in conducting a series of 
tests. A complete report of these tests 
was made to the association in July, 1904. 
The results showed that the specifications 
which had been prepared for enclosed 
fuses were, as a whole, practicable. 

Discussing this paper, Mr. L. W. 
Downs said that the work of standardiza- 
tion has been of great interest to him, 
and one in which he has taken a very 
active part. As a manufacturer his com- 
pany was continually getting orders for 
fuses to fit other manufacturers’ cutouts 
and it keeps it manufacturing a lot 
of special goods. There are still some ob- 
jections to the form of contact—a screw 
contact, in his opinion, being the only 
practicable one. With the knife contact, 
variations in width of two or three thou- 
sandths of an inch are hard to avoid; 
therefore the contact blades should be 
large enough to allow for this. He dis- 
cussed the testing of fuses, holding that 
a 600-ampere, 600-volt fuse should not be 
tested on a 360-kilowatt machine. Such 
a fuse might operate perfectly on a gen- 
erator of even 1,000 kilowatts, but would 
go all to pieces under 5,000 kilowatts. 
The fuses for the New York subway were 
tested with not less than 5,000 kilowatts 
back of them. In some cases the short- 
circuit current ran as high as 18,000 
amperes. He held that a much higher 
generator capacity should be taken than 
that which had been suggested by Mr. 


Lacount. During the subway tests the 


voltage rose sometimes 100 per cent. These 

fuses are used in the shoe circuit. 
President Wheeler questioned whether 

such severe conditions obtained in general, 
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and whether the subway did not offer a 
very special case. 

Mr. Downs contended that the condi- 
tions in the subway are not special, be- 
cause our electrical supply systems to-day 
are of large capacity, and fuses are likely 
to be installed on feeders near the station 
where there will be a small line drop be- 
tween them, and they will be subjected to 
short-cireuits occasionally. He said that 
a fuse which is designed to operate on 
alternating-current circuits must have 
more metal in the link than a direct-cur- 
rent fuse. 

Professor W. L. Puffer described cer- 
tain fuse tests in which the short-circuit 
current passed through fifty-ampere fuses 
was somewhere between 5,000 and 10,000 
amperes. He thought that Mr. Downs’s 
requirements were excessive, as not all 
users of fuses were subjected to the ex- 
treme conditions which he had described. 

Mr. H. G. Stott, referring to the tests 
made on the Interborough lines, said that 
the rise of 100 per cent referred to by Mr. 
Downs was due to the highly magnetic 
third rail. 

Mr. Joseph Sachs said that fuse manu- 
facturers had done all they could to assist 
the National Underwriters’ Electric Asso- 
ciation in its work of standardization, 
but that there are many difficulties still 
arising in connection with the various 
elements, pertaining particularly to the 
forms of contact in connection with the 
standards of enclosed fuses; that demands 
are being made for special dimensions. 
While he is not antagonistic to the clamp 
form of contact, he agreed with Mr. 
Downs that screw contacts are better and 
are demanded by many; possibly two 
standard types might be adopted. Poor 
contact is not always the cause of heat- 
ing, since at times it is the overheating 
of the fuse which causes the springing of 
the clips. He stated that enclosed fuse 
manufacturers had started out to make 
the fuse accurate within five or ten per 


cent, but that the underwriters’ require- 
ments and commercial conditions had 
made it impossible to put out an enclosed 
fuse under the same rating as an open 
fuse. Fibre tubes are not entirely satis- 
factory, as they are subject to temperature 
changes. Occasionally, under severe con- 
ditions, they would burst. Mr. Sachs 
objected to the methods of determining 
the temperatures that had been used in 
the tests, which consisted in placing a 
thermometer bulb on the surface of the 
tube. 

Mr. Lacount said that the fuses had 
not been recommended on a basis of tem- 
perature measurements. They had been 
used merely to determine when a sub- 
stantially uniferm condition had been 
reached. 
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Street Railway Week at Philadelphia. 


Conventions of the American Street Railway Association, the American Railway Mechanical and Electrical Association, the Street 
Railway Accountants’ Association of America, the American Association of Street Railway Claim Agents, and the 
Exhibition of the American Street Railway Manufacturers’ Association, September 25-30, 1905. 


American Railway Mechanical and Electrical Association. 


HE opening session of the convention 
of the American Railway Mechan- 
ical and Electrical Association was 

called to order at 11 a. m., September 25, 
by President C. F. Baker. The Hon. 
John Weaver, mayor of Philadelphia, was 
introduced and made a brief address of 
welcome to the delegates. 

Mayor Weaver was followed by Mr. W. 
Caryl Ely, president of the American 
Street Railway Association, who briefly 
outlined the plan of reorganization where- 
by the affiliated societies would come 
under the guidance and protection of the 
American Street Railway Association. 
The keynote of Mr. Ely’s address was that 
every one would have a square deal, and 
that the parent association would not in 
any wise attempt to foist upon the tribu- 
tary societies anything which was not, in 
their opinion, to their advantage. 

Mr. Daniel M. Brady, chairman of the 
Manufacturers’ Association, welcomed the 
visitors and made a brief address upon his 
connection with the mechanical men, and 
the efforts of the Manufacturers’ Associa- 
tion to bring about the exhibit features. 

President C. F. Baker then read the 
presidential address, and after a brief 
testimony by Mr. E. W. Olds and Mr. 
Alfred Green upon the death of Mr. W. O. 
Mundy, President Baker appointed a com- 
mittee to draft suitable resolutions. 

Mr. S. W. Mower, secretary and 
treasurer, read the report of the executive 
committee, containing the details of the 
management of the association during the 
past year. He also presented the report 
of the secretary and treasurer. There was 
a brief discussion concerning the ratifica- 
tion of the proposed constitution and by- 
laws of the American Street Railway Asso- 
ciation, and upon motion of Mr. H. E. 
Farrington, the subject matter under dis- 
cussion was placed in the hands of the 
executive committee. Recess was then de- 
clared. 


MONDAY AFTERNOON SESSION. 


The first paper presented at the after- 
noon session was by Mr. C. H. Hile, 
superintendent of wires Boston Elevated 
Railway Company, on “Power Distribu- 
tion.” Mr. L. P. Crecelius, St. Louis, 
Mo., raised a question about lightning 


trouble in connection with the cable over- 
head construction. Mr. Hile replied that 
two lightning arresters are installed on 
every cable—one at the station end, and 
one at the terminal end. Where the cur- 
rent comes in on the overhead wire, a 
lightning arrester is installed. They had 
experienced very little trouble. 

The paper was discussed at considerable 
length by Messrs. Adams, Hewitt, Hanna, 
Hazleton, Harrington, Smith, Winsor and 
Crecelius. 

Mr. J. S. Dovle, superintendent of 
equipment Interborough Rapid Transit 
Company, New York city, read the report 
of the committee on controlling apparatus. 
This paper was supplemented by a con- 
tributed discussion by G. S. Lawler, 
superintendent of power distribution 
Boston Elevated Railway Company. The 
paper was discussed by Messrs. Winsor, 
Adams, Olds, Pevear, Wright, Sturgis, 
Webster, Pestell, Hill and Taylor. 

‘On motion of Mr. Olds a vote of thanks 
was passed to the authors of the papers 
presented at the meeting, after which ad- 
journment was taken. 


TUESDAY MORNING SESSION. 


President Baker called the session to 
order at ten o’clock, and asked that the re- 
port of the committee on way matters 
be read by Mr. F. G. Simmons, chairman. 

Mr. W. B. Reed contributed a valuable 
discussion on the subject of rail joints. 
On exposed track constant attention will 
maintain the joints in fairly good condi- 
tion. On street railways, however, a daily 
inspection and tightening up of bolts is 
impracticable. On one line in the borough 
of Manhattan, the expense of tightening 
up bolts would amount to ten dollars per 
joint, or about $3,500 per mile of track. 
As all experience in railway work previous 
to the introduction of electric traction was 
gained from the steam roads, steam-road 
practice was followed pretty generally. 
The short headway on busy lines, causing 
a hundred or more hammer blows per hour 
at each joint, brought up a new problem. 
Joint plates that support the rail by the 
base as well as the head overcome, in a 
large measure, many of the troubles. If 
these plates could be made to fit the rail 
accurately, Mr. Reed thought that there 


would be no further trouble with the 
joints. Rail manufacturers have done 
much to lessen trouble by increasing the 
length of rails from thirty feet to fifty- 
five or sixty feet, but they can do little 
more in this direction. The limit of 
length has been about reached, not only 
on account of the difficulty of handling 
in the mills, but also on account of the 
difficulty of handling in the street. Good 
results have been obtained in the welding 
of rails or the making of continuous rails 
by electric welding, and by the so-called 
cast-iron weld. The most serious objec- 
tion to either of these processes is the 
amount of machinery required. 

Mr. Sloan stated that he was an advo- 
cate of a cast weld. He has a cast-welded 
track, and it runs in perfect condition. 
He thought that his company cast for 
less than two cents a pound on a six-inch 
rail with eighty-five pounds of metal. The 
cast was at a cost of $1.17 per joint. In 
estimating the cost of a cast joint, he 
takes $2 as a standard figure, but it rarely 
costs over $1.60 for a seven-inch rail with 
100 pounds of metal. 

Mr. Reed stated that in the borough 
of Manhattan quite a considerable amount 
of seven-inch, 107 or 108-pound rail had 
been welded with cast iron. There is also 
some nine-inch, 107 to 109-pound rail 
welded with cast iron. Generally speak- 
ing, the results have been good. Regard- 
ing the price, the exact figure is some- 
where between $4.50 and $5 a joint. 

Mr. J. W. Pratt stated that in the city 
of Newark, N. J., some 15,000 or 20,000 . 
joints have been cast-welded. Of that 
number, he did not think there were very 
many that were bad. In reference to the 
cost of joints which were cast about three 
years ago, the price ran from $3.20 to 
$3.48, not allowing anything for main- 
tenance. 

The committee on maintenance and 
inspection of _ electrical equipment, 
through its chairman, William Pestell, 
New York city, presented a report, leav- 
ing the main paper for another meeting. 
The committee has written to all of the 
railway companies in the United States, 
asking for information regarding details 
of their operating conditions and the 
methods pursued in caring for their equip- 
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the information thus ob- 


tained the committee will be able to de- 


ment. From 


duce conclusions as to the best manner 
of handling equipment under the various 
conditions of urban, suburban and inter- 
urban service. The committee has been 
fairly successful in obtaining this infor- 
mation, and when it is complete it will 
furnish a means of determining how the 
litferent conditions affect the maintenance 
aceount. 

After considerable discussion of this re- 
port, in which several members rehearsed 
the advisability of appointing a committee 
to effect the standardization of apparatus 
upon the followed 
by the Master Car Builders and Master 
Mechanics, Mr. Pestell moved that the 
association appoint a standing committee 


same lines as those 


on standardization, appointing one mem- 
ber for one year or two years, and another 
for three or four years, to make recom- 
mendations at the annual meetings. Mr. 
Doyle seconded Mr. Pestell’s motion, 
which was carried. 

Mr. Winsor raised the question as te 
whether any of the members was work- 
ing on a mileage basis of inspection. The 
Boston Elevated has always inspected its 
It is trying 
to work out a mileage basis of inspection. 


cars once in so many days. 


It is going to be a good deal of work to 
keep that mileage. The company is going 
to try to keep it from the register 
sheets. These sheets are kept for the 
auditing department, so that the number 
of trips which a car makes on each route 
is kept together on the register sheet. 
Mr. Bryan stated that in St. Louis 
They 
vet the mileage from the auditor’s office 
and send out reports to the different fore- 


they are keeping track of mileage. 


men on the different equipments. 

Mr. Stern stated that on the North- 
western Elevated Railroad, Chicago, each 
motor-car is given a thorough overhauling 
every 30,000 miles. On the other cars 
the overhauling is done after every 50,000 
miles. All the motor-cars are, in addi- 
tion, inspected as to their electrical ap- 
paratus and trucks once every week. Those 
ears which are to be put in commission 
The in- 
spection costs about ten hours’ wages for 


during each week are inspected. 


a skilled mechanie for an ordinary in- 
spection. This includes the examination 
of all the electrical equipments, the ex- 
amination of the truck boxes, the commu- 
tator brushes, and everything below the 
ear floor. 

Following the discussion, President 
Baker announced that Mr. John B. Par- 
sons, president of the Philadelphia Rapid 
Transit Company, had extended the cour- 
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tesies of the power stations and shops and 
invited an inspection of the subway. 

A nominating committee consisting of 
Messrs. Olds, Pestell, Greene and Hile, 
with the privilege of choosing a fifth mem- 
ber, was appointed, and recess taken until 
1.30 P. M. 


TUESDAY AFTERNOON SESSION. 

The paper on “The Power-House,” by 
Fred N. Bushnell, chief engineer Rhode 
Island Company, Providence, R. I., was 
presented to the meeting for discussion. 
This paper elicited a great deal of discus- 
sion concerning the use of superheated 
steam in railway power stations. 

Mr. C. O. Mailloux addressed the meet- 
ing at length upon the loss of efficiency 
due to the introduction of a thin film of 
oil on the inside of a boiler, and the use 
of graphite for cvlinder lubrication. 

The paper entitled “The Track Brake,” 
by Mr. F. F. Bodler, master mechanie 
United Railroads, San Frangisco, Cal., 
was presented. This paper brought up a 
the 
features of magnetic and wooden shoe 


discussion concerning comparative 
brakes. 

Following the discussion on this paper, 
the president announced the discussion of 
the question box. 

In connection with the question, “What 
Are the Arguments for and Against-a 
Solid Spider in Large Generators?” Mr. 
N. W. Storer stated that the natural way 
to make a spider for a large generator is 
in one piece, up to the point when the 
parts get so bulky that it is impossible to 
handle them and make a good casting. 
When it is not convenient to make them 
in one piece, the spider is made _ prac- 
tically solid by holding the parts together 
links The 
latter gives a rigid construction, and Mr. 
Storer thought that it was better suited 


with which are shrunk on. 


than a spider which ts made of several 


pieces bolted together. 

In connection with the question, “Do 
You Use Felt Wicking or Waste Pack- 
ing with Oil in Your Car Journal Boxes?” 
Mr. Alfred 
opinion, in order to get the best results 


yreene said that, in his 
in journal boxes it is necessary to use a 
good quality of waste. In packing jour- 
nal boxes everything lies in the way the 
waste is taken care of or soaked before 
it is put in the box, and the manner in 
which it is put in the box. To get the 
best results out of the journal box, strict 
attention must also be paid to the brass. 
The brass be made so that the 


outer edges do not touch the axle from 


should 


the time it goes in until it is taken out. 
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Another thing is that the waste should 
not go above the centre of the axle. 

In connection with the question, “What 
Is an Economical Figure for Lubrication 
(per Mile) of a Twenty-Ton Car 
Equipped with Four Forty-Horse-Power 
Motors?” Mr. J. 8S. Doyle, of New York. 
stated that his company operated at nine- 
teen or twenty cents. 

Mr. W. J. MecAloney, Denver, Col., 
said that a short time ago he made a test 
on five different. cars—three cars running 
thirteen days, and two cars running ten 
days each, making a total of fifty-nine 
days’ run per single car. He found that 
in the single car run of fifty-nine days 
7,938 miles were made, using eighty pints 
of oil. They used one and one-quarter 
gallons or ten pints per 1,000 car-miles 
per car for sixteen bearings, or 0.6 pint 
per bearing for 1,000 car-miles, the cost 
being twenty-five cents for 1,000 car- 
The lubrication was used in the 
bearings only, and did not go into the 
journal or gear cases. If oil cost forty 
cents, as against grease for a less figure, 
it would still be more advantageous to 
use oil, from the fact that so many arma- 
tures were saved that were formerly lost 
by the use of grease. The cars were kept 
in service. The company did not lose one 
armature now, where they lost ten before 
with the old grease lubricant. 

Mr. Wright stated that in Chicago they 
used oil entirely for the lubrication of the 
motor bearings. They could successfully 
lubricate with four ounces of oil per 
1,000 miles per bearing. 

Mr. J. S. Doyle said that the figures 
for the Manhattan division of the Inter- 
borough Rapid ‘Transit system, New 
York city, amounted to eleven cents per 
1,000 miles. The highest figure on the 
entire Manhattan division was eighteen 
cents, and the lowest figure, eleven cents. 

Following the discussion of the ques- 
tion box, the nominating committee pre- 
sented the following nominees for office: 

President—H. H. Adams, Baltimore, 
Md. 

First -vice-president—F. G. Simmons, 
Milwaukee, Wis. 

Second vice-president 
New York, N. Y. 

Third — vice-president—Paul 
Boston, Mass. 

Secretary and treasurer—S. W. Mower, 
Detroit, Mich. 

Executive committee—W. S. Twining, 
Philadelphia, Pa.; Fred N. Bushnell, 


miles. 





J. S. Doyle. 


Winsor, 


Providence, R. I.; W. B. Reed, New 
York, N. Y.; A. D. Campbell, Seattle, 
Wash. 

On motion, the report was received, 
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and the secretary authorized to pass the 
ballot of the association for the nominees. 
President Baker expressed his thanks 
to the members for their cooperation 
during the term of his administration. 


The 


The twenty-fourth annual meeting of 
the American Street Railway Association 
wes called to order at 11.15 Wednesday 
morning, September 27, by the Hon. W. 
(»vl Ely, president. As Mayor Weaver 
h welcomed the railway men on Mon- 
do. morning, it was understood that this 
\, .come was also extended to the Ameri- 
co» Street Railway Association, and in 
i absence of the mayor, President Ely 
¢ ‘ivered his annual address. 

\lr. Ely said that in the field of electric 
r ‘way work the events of the last year 
| -e been noteworthy. The work of elec- 
t:fieation of certain portions of some of 
t « great steam railroads is progressing, 
a although the projects under way have 
nt yet been completed, nevertheless the 
continued investigation of the subject has 
«ved to make more clearly apparent the 
riations that ought to obtain between the 
‘am and electric railways of the country, 
i order that the public, as well as the 

impanies themselves, may realize the 
vreatest benefits from their operation. 
‘he ideal railroad situation, both from 
lie point of view of the companies and the 
pitblic, would comprise a heavy, long- 
listance railroad doing the freight and 
rough passenger business, aided by a 
l'eht interurban railway with frequent 
itions, upon which the suburban and in- 
tcrurban passenger business would be 
‘insacted. In connection with these two 
ictors, the street railways within and ad- 
jncent to the intermediate and terminal 
ties would perform the functions of or- 
‘nary street railways, as well as those of 

inging to and taking from the depots 
the first-mentioned systems travelers 

id their baggage. 

The consolidation of small properties 
‘ito large and strong organizations con- 


s 


L 


‘“nues, and may well be said to be the 
«der of the day. 
The standard of transportation employés 
continually being raised, and all rail- 
av organizations are giving greater at- 
ntion to the proper instruction of em- 
-loyés, thereby ensuring better service and 
reater safety to the public. 

Progress is being made in the problems 
‘avolved in the operation of single-phase 
-lectrie railways. 

The matter of fire protection in car 
houses has received a great deal of at- 
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The new officers each responded briefly, 
and assured the members that they would 
do all that lay in their power to advance 
the interests of the association. 


On motion of Mr. Olds, a vote of 


tention from street railway companies and 
insurance companies during the past year. 
For several years attempts have been made 
to establish a system of insurance that 
would comprise exclusively street and 
electric railway risks. This is a subject 
of the greatest importance, and the belief 
is becoming general that a great saving 
can be effected in this item of general 
expense. On the reorganization of this 
association there will undoubtedly be ¢s- 
tablished an insurance committee, which, 
in connection with the Accountants’ As- 
sociation, will thoroughly investigate this 
matter and undoubtedly make a report 
that will be of great value to all con- 
cerned. 

It is interesting to note the magnitude 
of the interests involved in street, inter- 
urban and elevated roads included in the 
electric railway industry. In the United 
States in the year 1904 there were operat- 
ed 993 roads, having a total of 30,187 
miles of track, operating 75,904 cars, and 
representing a total capitalization of $3,- 
125,000,000; while in Canada there were 
forty-two roads with a total of 900 miles 
of track, 2,639 cars, and a total capitali- 
zation of $69,500,000. In addition to 
these figures there are to be considered 
the roads in Mexico and certain of the 
colonies of the United States. 

Referring to the reorganization and ref- 
ormation of the Mr. Ely 
stated that the proposed form of consti- 
tution and by-laws embodies the result of 
two years’ careful and thoughtful work. 
He desired to say, once for all, that there 
is not in the mind of any of those who 
are responsible for the proposed changes 
a thought in derogation of the autonomy 
or dignity of any of the affiliated associa- 
tions. It is intended that, in a well- 
defined and intelligent way, the work of 
the association shall be carefully laid out 
in advance, so that, by harmonious and 


association, 


correlative work, the greatest advantages 
may be secured from the united efforts 
of all. 

Following the reading and approval of 
the minutes of the last meeting, the secre- 
tary presented the report of the executive 
committee, which, upon motion of Mr. 
W. P. Read, of Salt Lake City, was ac- 
cepted. 

The annual report of Mr. T. C. Pening- 
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thanks was extended to the retiring presi- 
dent, Mr. Baker, the motion being car- 
ried by a rising vote, after which adjourn- 
ment was taken, the time and place of 
the next meeting to be announced later. 


American Street Railway Association. 


ton, secretary and treasurer, showed that 
the association had acquired eighteen new 
members, and had lost eight members, 
during the past year. The total member- 
ship is now 206 companies. The receipts 
for the year were $12,924.85; the ex- 
penses, $6,192.65, 
$6,732.20. 

In closing his report, Mr. Penington 
that, in view of the fact that tne 
executive committee of the association de- 
sired a technical man to act in the capac- 
ity of secretary—a man who could devote 
his entire time to the work of the office-- 
that the present meeting was in all prob- 
ability the last vear that he would serve 
the association as secretary. He had filled 
the office, he thought, to the best of his 
ability. 

President Ely spoke of the fidelity with 
which Mr. Penington had performed hi- 
duties, and stated that 
tions would be reported by a committee 


leaving a balance of 


said 


suitable resolu- 
appointed for the purpose, expressing the 
feeling of the members with regard to Mr. 
Penington’s service on behalf of the asso- 
ciation. 

On motion, the report of the secretary 
and treasurer was received and filed. 

The report of the committee on the re- 
organization of the association was re- 
The secretary read the minutes 
of the various joint conferences of the 
representatives of the parent association 
and the allied organizations, and at one 
o’clock the association took a recess until 
2.15 P. M. 


ceived. 


WEDNESDAY AFTERNOON SESSION. 

The meeting was called to order at 
2.15 p. M. by President Ely. After an- 
nouncing some of the details of the pre- 
liminary work connected with the plan of 
reorganization of the association, the 
president introduced Mr. Henry L. 
Doherty, past president of the National 
Electric Light Association, who addressed 
the convention at length upon the various 
problems which were to be solved in re- 
organizing the associations upon the broad 
plans outlined in the new constitution and 
by-laws. 

The secretary read the proposed consti- 
tution and by-laws, and called attention 
to several changes which had been made 
since the printed by-laws had been dis- 
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tributed. There was some discussion over 
the section relating to the treasurer giving 
a bond to the president of the association. 

Mr. W. Worth Bean moved that the 
constitution and by-laws be considered 
section by section, but upon motion by 
Mr. John A. Rigg, an amendment was pro- 
posed that the constitution and by-laws, 
with the amendments made by the execu- 
tive committee, be adopted as read. 

Mr. John I. Beggs suggested a change 
in the article relating to the financial re- 
port of the companies. This article im- 
plied that the fiscal year of all the com- 
panies ended on June 30. He remarked 
that most of the companies throughout 
the United States have their fiscal year 
coincident with the calendar year, and in 
all the companies he represented it would 
be difficult to make up the report of gross 
earnings from railway operations as of 
June 30. He therefore suggested the 
change in the phraseology to make it 
“during the preceding fiscal year of the 
respective companies.” 

Mr. H. H. Vreeland said that it had 
been evident to every member of the asso- 
ciation for a number of years that some 
change was necessary in the form of or- 
ganization and the method of conducting 
the business of the association. Mr. Vree- 
land referred to the fact that the organi- 
zation of the American Railway Associa- 
tion (with which he was connected for a 
number of years) and its affiliated associa- 
tions is identical with the plan proposed 
here, and in the case of the American Rail- 
way Association it had produced the very 
best results. Instead of some one in tne 


The Street Railway Accountants’ Association 


The Street Railway Accountants’ Asso- 
ciation of America held its meetings on 
Thursday, Friday and Saturday, Septem- 
ber 28, 29 and 30. At these sessions the 
annual reports of the executive committee, 
of the secretary-treasurer, and the report 
on the proposed reorganization of the 
American Street Railway Association, 
were heard. 

The following papers were presented: 
“The Cost of Carrying a Passenger,” C. 
L. S. Tingley, second vice-president 
American Railways Company, Philadel- 
phia, Pa.; “Interurban Fare Collections,” 
Irwin Fuller, auditor Detroit United Rail- 


The American 


The first convention of the American 
Association of Street Railway Claim 


Agents was called to order at three o’clock 
Wednesday afternoon, September 27, in 
the office of the Philadelphia Rapid Tran- 
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East groping on a proposition, and another 
man on the Pacific coast groping on the 
other end of it, they took all questions 
up and endeavored to establish a uniform 
standard. Among other things, they es- 
tablished a uniform standard time for the 
United States, for the operation of rail- 
roads, and established a uniform system 
of rules and regulations for the operation 
of trains and telegraph orders, so that an 
engineer in Maine could run an engine 
in California or in any other state. 

Mr. Frank G. Jones, who temporarily 
occupied the chair, at the close of the dis- 
cussion put Mr. Rigg’s motion to vote, 
and the proposed constitution and by-laws, 
as amended by the executive committee 
and further amended by Mr. Beggs’s sug- 
gestion, were adopted. 

The announcement was made of the ap- 
pointment of the following committee on 
nominations: Messrs. John B. Parsons, 
Philadelphia, Pa.; Herbert H. Vreeland, 
New York, N. Y.; C. 8. Sergeant, Boston, 
Mass.; Stebbins, of Columbus, Ohio; 
W. P. Read, Salt Lake City. 

A committee on resolutions was ap- 
pointed as follows: Messrs. Allen, of 
Utica, N. Y.; Rigg, of Reading, Pa.; and 
Smith, of Omaha, Neb. 

Mr. B. J. Davies, Cleveland, Ohio, 
stated that, in line with the suggestion 
in the address of the president and the 
recommendation of the executive commit- 
tee, he moved the appointment by the 
president of a standing committee of five 
upon insurance and fire protection, the 
duties of which committee shall be to 
gather statistical information and to study 


way, Detroit, Mich.; “Interurban Ticket 
Accounting,” J. H. Pardee, general man- 
ager Rochester & Eastern Rapid Railway, 
Yanandaigua, N. Y.; “Accounting with 
Four Departments,” H. M. Beardsley, 
secretary and treasurer Elmira Water, 
Light and Railway Company, Elmira, 
N.Y. 

The annual reports of the following 
committees were also received: standing 
committee on standard classification of 
accounts, C. N. Duffy, secretary and 
auditor Chicago City Railway Company, 
chairman. Committee on international 
form of report, C. N. Duffy, chairman. 
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the subject of fire insurance and, more 
particularly, the protection of street rail- 
way property against loss by fire and con- 
sequent loss of business. The more im- 
portant part of the duties of the commit- 
tee would be the subject of the better con- 
struction of car houses and better protec- 
tion against loss or damage by fire. 

The motion that the president appoint 
a standing committee of five, to be known 
as the fire insurance committee, was c:r- 
ried, after which adjournment was taken. 


THURSDAY SESSION. 


The session on Thursday was giver 
over to the presentation of the followin 
papers: “Notes on the Design of Lars: 
Gas Engines, with Special Reference ‘» 
Railway Work,” Arthur West; “Applic:- 
tion of Gas Power to Electric Railway 
Work,” J. R. Bibbins; “The Single-Phase 
Railway System,” Charles F. Scott. 

After unfinished business and new bus'- 
ness had been disposed of, the nominatin: 
committee reported and the followinz 
officers were elected for the ensuing year: 

W. Caryl Ely, Buffalo, N. Y., presi. 
dent. 

John I. Beggs, Milwaukee, Wis., vice- 
president. 

Calvin G. Goodrich, 
Minn., second vice-president. 

James F. Shaw, Boston, Mass., third 
vice-president. 

Executive committee: H. H. Adams, 
Baltimore, Md., for the Mechanical and 
Electrical Association; S. L. Rhodes, 
Philadelphia, Pa., for the Claim Agents’ 
Association. 


of America. 


Committee to attend convention o/ 
National Association of Railway Commis- 
sioners held at Birmingham, Ala., No- 
vember 15, 16 and 17, 1904, C. N. Duffy, 
chairman. Standing committee on stand- 
ard form of report, W. F. Ham, comp- 
troller Washington Railway and Electri: 
Company, chairman. Committee to at 
tend convention of National Association 


of Railway Commissioners held at Dead- 
wood, S. D., August 15, 16 and 17, 1905 
W. F. Ham, chairman. 

There was also reading and discussion 
of the questions and answers in the ques- 
tion box, followed by the election and in- 
stallation of officers. 


Minnégapolis, 


Association of Street Railway Claim Agents. 


sit Company, Title and Trust Building. 
Mr. W. A. Dibbs, president of the associa- 
tion, was absent, and Mr. E. W. O’Connor 
presided. 

Following the report of the secretary 


and treasurer, resolutions were passed re- 
garding the death of Mr. William White. 
claim agent Chicago City Railway Com- 
pany, and a member of the executive com- 
mittee. 
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A short address upon the meeting of 
the executive committee of the association 
held at Philadelphia, June 13, and de- 
tailing the action taken at that time re- 
garding the reorganization of the various 
associations, was presented by Mr. W. H. 
Renaud. Upon discussion it was decided 
that a committee of three be appointed to 
confer with the committee appointed by 
the other associations to prepare a con- 
stitution and by-laws. Mr. Farrell, of 
Buffalo; Mr. Renaud, of New Orleans, 
and Mr. Pratt, of Baltimore, were ap- 
pointed to confer with President Ely re- 
garding the matter. 

Upon the subject of “Fakirs, Malin- 
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gerers and Ambulance Chasers,” Mr. 
James R. Pratt, claim agent of the United 
Railways and Electric Company, Balti- 
more, Md., presented some very interest- 
ing and instructive instances of the dis- 
honorable means taken by various persons 
to mulct railway companies. 

Mr. O’Connor spoke briefly of the ex- 
perience he had had with fake accident 
workers, and this provoked a very general 
and lively discussion. 

Mr. Mills, of the American Casualty 
Company, New York city, explained the 
services offered by his company in the 
handling of matters pertaining to accident 
claims. 
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At the close of the discussion the follow- 
ing officers were elected for the ensuing 
year: 

President—S. L. Rhodes, claim agent 
Philadelphia Rapid Transit Company, 
Philadelphia, Pa. 

First vice-president—E. W. O’Connor, 
claim adjuster Savannah Electric Com- 
pany, Savannah, Ga. 

Second vice-president—Henry C. Brad- 
ley, claim agent Chicago Union Traction 
Company, Chicago, Ill. 

Third vice-president—Andrew J. Far- 
rell, claim agent Interstate Railway Com- 
pany, Buffalo, N. Y. 

Secretary and treasurer—B. B. Davis, 
Columbus Railway and Light Company, 
Columbus, Ohio. 


The Exhibition of the American Street Railway Manufacturers’ 


HE exhibition of the American Street 
Railway Manufacturers’ Associa- 
tion was held in conjunction with 

the twenty-fourth annual convention of 
the American Street Railway Association, 
in the south pavilion of ‘the Philadelphia 
Museums. To the manufacturers’ asso- 
ciation must be given great credit for the 
efficient way in which the organization 
had been handled, and for the elaborate 
and instructive array of appliances upon 
exhibition. Each exhibitor had been af- 
forded a very comfortable space upon 
which to erect a booth which would show 
to good advantage the materials to be ex- 
ploited. 


The large steel companies—manufac- 
turers of heavy steel rails and rolling stock 
—were particularly in evidence. A series 
of splendidly arranged booths, set off in 
relieved panel fashion, with a white col- 
onnade entrance effect, was occupied by 
the Lorain Steel Company, the Carnegie 
Steel Company, and the American Steel 
and Wire Company. 

The Lorain company showed some 
massive track castings and bolted cross- 
ings. 

The Carnegie company had a_ hand- 
some array of rail sections of every de- 
scription. 

The American Steel and Wire Company 
showed rail bonds in complete section, and 
a full line of apparatus for the installa- 
tion of bonds. In addition to this there 
were inside and outside wires, weather- 
proof and rubber-covered, and cables of 
every dimension. 

The Allis-Chalmers Company had an 
attractively arranged booth fitted up with 
easels, upon which were mounted views of 
some of the products of the Allis-Chal- 
mers Company and the Bullock Electric 
Manufacturing Company. This booth 
was used to considerable advantage by 
many of the delegates, and the company’s 
representatives—all men well known in the 
field—were on hand at all times to afford 


Association. 


a pleasant reception. The company was 
represented by F. C. Randall, manager of 
the New York office; G. B. Foster, mana- 
ger of the Chicago office; George H. Berg. 
manager of the Boston office; J. W. Mur- 
ray, manager of the Pittsburg office; 
W. S. Doran, manager of the power de- 
partment, Milwaukee, Wis.; B. A. Beh- 
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rend, chief electrical engineer, Cincinnati, 
Ohio; David Hall, assistant chief electrical 
engineer, Cincinnati; Charles E. Lord, 
electrical patent counsel, Cincinnati; 
A. H. Whiteside, manager of the Phila- 
delphia office; C. C. Buttenfield, Phila- 
delphia; D. W. Pulver, manager of the 
Buffalo office; L. C. Marburg, manager of 
the railway department, Cincinnati; 
Arthur Warren, manager of the publicity 
department; H. A. Moore, Philadelphia 
office. The company distributed a new 
design of a handsome medal, representing 
the Independence Bell. 

The General Electric Company’s ex- 
hibit covered a large space in the main 
aisle of the large hall. The company ex- 
hibited many of its latest products in the 
railway field, and showed for the first time 
at a street railway convention a Curtis 
steam turbine. The exhibit included a 
specially mounted car equipment for use 
on either direct or alternating current, 
with air-compressor, motors and contro] 
in operation. The air-compressor is de- 
signed for operation on alternating cur- 
rent, and supplies air for the braking sys- 
tem. G. E. No. 605 motors were supplied 
with this equipment. The necessary al- 
ternating current for the motors was fur- 


nished by a 200-kilowatt rotary converter 
running inverted from the 550-volt, direct- 
current circuit. On another frame was 
shown a _ two-motor Sprague-General 
Electric multiple-unit control similar to 
those in operation on the Boston Elevated 
Company’s lines. In addition to this there 
were other railway motor equipments of 
various types, and a motor-driven air- 
compressor of the direct-current type was 
shown in operation. Field and armature 
coils in various stages of construction were 
shown. The catenary construction ma- 
terial manufactured by the company was 
also on exhibition. The Curtis turbine 
was shown dismantled, and great interest 
was manifested in its general construction. 
There was also a_ twenty-five-kilowatt 
turbo-exciter, representing the company’s 
latest development of this type of appara- 
tus, together with a voltage regulator and 
various types of circuit-breakers. An in- 
teresting portion of the exhibit was two 
G. E. 69 railway motors of 200-horse- 
power capacity each, loaned by the Inter- 
borough Rapid Transit Company, New 
York city. Motor No. 1 had been in regu- 
lar operation since October 22, 1903, with 
a total of 45,248 miles to its credit. Mo- 
tor No. 2 had been in regular service 
since December 10, 1903, with 53,005 
miles to its credit. These motors 
and their mileage are typical of the per- 
formance of the 418 similar motors in 
regular operation on the Interborough 
company’s lines. The exhibit was lighted 
by the new General Electric metallized 
filament lamps and enclosed ares. Two 
mercury are rectifiers operating in parallel 
supplied current for the sign and general 
lighting effects. The company’s represen- 
tatives were as follows: General Eugene 
Griffin, J. R. Lovejoy, W. J. Clark, W. B. 
Potter, B. E. Sunny, J. G. Barry, L. R.- 
Pomeroy, C. C. Pierce, J. C. Calisch, G. D. 
Rosenthol, A. H. Armstrong, F. E. Case, 
H. L. Monroe, J. H. Livsey, J. W. Buell, 
W. G. Carey, J. J. Mahoney, S. W. Tra- 
wick and F. H. Gale. 

The exhibits of the Westinghouse Elec- 
tric and Manufacturing Company and 
the Westinghouse Traction Brake Com- 
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pany were notable for their feature of 
complete operative demonstration, and in- 
cluded a greater number of important 
new products than have been seen in 
Westinghouse displays for a considerable 
time. The natural interest shown in the 
exhibit of two types of Westinghouse 
single-phase railway motors—Nos. 107 
and 108—with which a number of inter- 
urban lines in the South and West have 
heen equipped in the past vear, was en- 
hanced on Wednesday upon the announce- 
ment of the order of the New York, New 
Haven & Hartford Railroad for twenty- 
five 1,600-horse-power — Westinghouse 
single-phase locomotives. The various 
parts of the Westinghouse electropneu- 
matic control for single-phase ‘traction 
service were shown with.the motors; and 
the Westinghouse multiple-unit control 
for direct-current railway service, with 
the latest type of rectangular switch group 
introduced in the equipment of the new 
cars of the Long Island Railroad, was 
shown in operation in a working arrange- 
ment of two No. 113 railway motors, 
each of 200-horse-power capacity, also of 
the type designed for the Long Island 
equipment. One of the most interesting 
features of the Westinghouse electrical 
exhibits was a 30,000-volt demonstration 
of the protection afforded by Westing- 
house, multipath—M.P.—lightning — ar- 
resters to either direct-current or alter- 
nating-current railway systems. 

The most important new traction brake 
equipment shown in the space of the 
Westinghouse Traction Brake Company 
was the AMS type, now in service on the 
Oak Square cars in Boston. Both the 
exhibits were brilliantly lighted with 
Westinghouse 500-volt direct-current are 
lamps and with the incandescent globes 
of the Sawver-Man Electric Company. 

The Westinghouse reception headquar- 
ters in the Bellevue-Stratford blue room 
was well filled throughout the week, and 
Walter M. McFarland, acting vice-presi- 
dent of the Westinghouse Electric Com- 
pany, was in almost constant attendance 
to act as host. Joseph R. Ellicott, eastern 
manager of the Westinghouse Traction 
Brake Company, F. M. Nellis, the New 
England representative, and Frederick V. 
Green, of the New York office, were 
prominent among those at the brake ex- 
hibits. 

The National Electric Company, Mil- 
waukee, Wis., had a charming booth, and 
displayed several types of its dynamos and 
motor equipment, together with several 
forms of the Christensen air-brake equip- 
ment. This company was represented by 
S. I. Wailes, general sales manager; Will- 


iam W. Power, J. T.;Cunningham, J. H. . 


Dunton, J. F. Perry, C. N. Leet, C. G. 
Burton, F. L. Waters, W. H. Goble and 
W. G. Clayton. 

The H. W. Johns-Manville Company. 
New York city, had an attractively ar- 
ranged exhibit, including a complete out- 
fit of overhead line material, a full line 
of “Noark” standard and National Elec- 
tric Code standard fuses, blocks, service 
and subway boxes, and a line of moulded 
insulating materials consisting of “Vul- 
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cabeston,” “Monarch” and “Moulded 
Mica” compounds. The exhibit included 
also the well-known asbestos and magnesia 
pipe coverings, asbestos roofing, “Vulca- 
heston” and Kearsarge gaskets and pack- 
ings. The “Transite” asbestos fireproof 
lumber and “Electrobestos” fireproof in- 
sulation attracted considerable attention. 
The exhibit was in charge of J. W. Perry, 
manager of the electrical department, New 
York; H. E. Manville, secretary, New 
York; T. T. Lyman, general sales mana- 
ger, New York; D. T. Dickson, manager, 
Philadelphia branch; H. M. Voorhis, 
manager electrical department, Philadel- 
phia office; H. M. Clymer, Philadelphia 
office; J. E. Meek, general representative, 
New York, and C. N. Manfred, manager 
advertising department, New York. 

The Lord Electric Company, Boston, 
Mass., showed a line of Thomas soldered 
rail bonds, Shaw non-arcing lightning ar- 
resters and static dischargers. Repre- 
sented by F. W. Lord, president; E. M. 
Hamlin, manager New York department ; 
(. B. Crane, manufacturing and sales de- 
partment; Henry M. Shaw, E. R. Hud- 
ders, George W. Smith, W. R. Garton, 
Godfrey Morgan and John Mustard. 

The Elmer P. Morris Company, New 
York city, showed about 5,000 patterns of 
car trimmings. The company’s specialty 
in overhead line construction material was 
also in evidence. The material manu- 
factured by the Electric Railway Equip- 
ment Company and the MeGuire-Cum- 
mings Company was also shown. A new 
self-locking block for the use of linemen, 
made by the Walton Self-Locking Block 
Company, was exhibited. The company 
exhibited for the first time the “Delos” 
special metal for armature and axle bear- 
ings. This metal has extremely long wear- 
ing qualities, and is also said to be very 
low in cost. The company was repre- 
sented by Elmer P. Morris, president; 
W. V. Sweeten, E. D. Hinman and H. 
Loud. 

The Electric Storage Battery Com- 
pany, Philadelphia, Pa., exhibited various 
tvpes of cells. One cell which attracted 
a great deal of attention was the New 
York Central cell, having a capacity of 
4,200 amperes for one hour. There are 
being supplied to the New York Central 
Railroad 2,679 of these cells. <A cell of 
the size installed for the electrification of 
the Long Island system of the Pennsyl- 
vania Railroad, having a capacity of 
3,200 amperes for one hour, was shown. 
Three hundred of these cells are installed 
at the Hammels station of the Long 
Island Railroad. There were switch- 
boards equipped with the carbon regula- 
tor for booster control, and also line 
hoards. There were a seventy-five-kilowatt 
booster, and the new compensating hy- 
drometer, recording hvdrometer and auto- 
matic cell-filling apparatus designed and 
manufactured by the Electric Storage 
Battery Company. In addition to these 
were several types of smaller cells for 
signal work, oil switch work, etc. The 


company was represented by Albert Tay- 
lor, manager of the New York office; F. J. 
Stone, manager Boston office; G. H. Ad- 
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kin, manager Chicago office; H. B. Gay, 
manager Cleveland office; E. L. Rey- 
nolds, manager Pennsylvania sales office ; 
J. LL. Woodbridge, engineer sales depart- 
ment; R. C. Hull, district engineer, and 
Charles L. Blizard, manager sales depart- 
ment. 

The Electro-Dynamic Company, Bay- 
onne, N. J., had on exhibition a 540-volt, 
five-horse-power, variable-speed “Inter- 
pole” motor. This had a range of 350) 
to 1,400 revolutions per minute, belted 
to a 220-volt, five-horse-power generator. 
The company was represented by Mr. G. 
Herbert Condict and Messrs. Peck and 
Bell. 

The Blake Signal and Manufacturing 
Company, Boston, Mass., had on exhibition 
a working model of six stations. Repre- 
sented by Edmund J. Burke, president, 
and C. C. Blake, vice-president and gen- 
eral manager. 

The Continuous Rail Joint Company of 
America, Newark, N. J., exhibited bonded 
joints with T and girder rails, showing 
full-length sections and special applica- 
tions of the system. The special type of 
bond used by the Philadelphia Rapid 
Transit Company was also shown. Repre- 
sented by W. A. Chapman, W. E. Clark, 
B. M. Barr, D. J. Evans, E. A. Condit, 
Jr., and G. W. Smith. 

The Mayer & Englund Company repre- 
sented the Duff Manufacturing Company, 
supplying the Barrat truck and car jacks, 
the Duff roller bearing screw jacks and 
motor armature lifts; the R. D. Nuttall 
Company, gears and pinions and standard 
trolleys; the Protected Rail Bond Com- 
pany, supplying protected rail bonds and 
rail-bonding tools; the New York & Ohio 
Company, supplying Packard lamps; the 
Garton-Daniels Company, lightning ar- 
resters and the “Automotoneer.” Repre- 
sented by C. J. Mayer, A. H. Englund, 
W. A. Armstrong, Jr.. and Benjamin 
Hayllar; Charles Shipper, Edward Ham- 
mett, H. E. Beach and J. M. Gallagher. 

The Garton-Daniels Company, Keo- 
kuk, Towa, showed a large number of 
forms of lightning arresters, including a 
10,000-volt alternating-current lightning 
arrester, trolley pickups, and the “Auto- 
motoneer” controller regulator. This 
company distributed a neat souvenir in 
the shape of a pencil-holder with refilled 
leads. Represented by J. V. E. Titus, 
president, and W. P. Cosper, general sales 
agent. 

The Chicago Pneumatic Tool Com- 
pany, Chicago, TIl., had a working exhibit 
showing various sizes of the Duntley air- 
cooled electric drills, pipe-bending ma- 
chines, electrically-driven compressors, 
Boyer and Keller riveting and clipping 
hammers, the Boyer “Little Giant” and 
Keller drills, the Boyer and_ Keller 
foundry rammers, the Chicago rivet heat- 
ing forge, and a line of other pneumatic 
specialties. A feature of this exhibit was 
a portable pneumatic motor for driving 
an emery wheel or saw. The pipe-bending 
machine attracted special attention, this 
machine making possible any variety of 
bends of both small and large-sized con- 
duits, without in any way abrading or 
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pinching the material. The electrically 
operated drills are light in weight for 
their high capacity, and have shown re- 
markable efficiency in operation. Repre- 
sented by G. A. Barden, manager Phila- 
delphia district ; J. W. Duntley, president ; 
W. O. Duntley, vice-president; Thomas 
Aldcorn, general sales agent; W. P. 
Pressinger, manager air-compressor de- 
partment; J. L. Towle, Boston; Fred 
Severin, B. H. Tripp and C. B. Coates, 
chief of the electrical department. 

The Dearborn Drug and Chemical 
Works, Chicago, Ll, had on exhibition a 
number of boiler compounds and lubri- 
cating oils. This company makes a 
specialty of analyzing the feed water and 
making a compound to suit each condi- 
tion. Represented by Robert F. Carr, 
vice-president, Chicago; W. B. McVicker, 
second vice-president, New York; G. W. 
Spear, third vice-president, Chicago; 
Rt. R. Browning, assistant secretary and 
treasurer, Chicago, and Joseph Brannon, 
Philadelphia representative. 

The D. & W. Fuse Company, Provi- 
dence, R. I., made a specialty of exhibit- 
ing “Deltabeston” wire and standard 
D. & W. fuses, from one-tenth ampere to 
600 amperes. There were also fuse and 
switch boxes. “Deltabeston” field coils 
were shown in various stages on construc- 
tion, exhibiting the delta method of mag- 
net wire insulation. ‘Tests were carried 
on showing the comparative heat-resist- 
ing values of “Deltabeston” and double 
cotton-covered wire. Represented by 
W. S. Sisson, secretary; F. D. Kilion, 
LL. W. Downs and C. E. Harmon. 

The Western Electric Company, Chicago, 
Il]., exhibited its series railway are lamp 
and a line of “Electrose” overhead rail- 
way material. ‘The company also ex- 
hibited the Perkins car switches and Whit- 
ney bond testers. Represented by R. H. 
Harper, P. H. Coolidge, H. S. Wilson, 
M. Oberlander and F. C. Jaeger. 

The Massachusetts Chemical Company, 
Boston, Mass., exhibited ‘““Armalac” for 
armature and _ field-coil insulation, 
“Enamelac” insulating paint, insulating 
tapes and moulded rubber goods of all 


kinds. This company distributed a neat 
souvenir. Represented by E. C. Green, 


president; R. T. Elwell, secretary; L. O. 
Duclos, sales manager; S. R. Driffield, 
George E. Watts, O. W. Uthoff and W. R. 
Garton. 

The Sterling-Meaker Company, New- 
ark, N. J., exhibited a large variety of 
railway material. There were ten differ- 
ent types of registers, trolley wheels, trol- 
ley and register cards, door sheaves, car 
trimmings, and a centre operating device 
for ringing two single registers, one 
double register or one single register. 
A feature of this exhibit was one of the 
latest type of printing registers which 
has stood a test of over 3,000,000 regis- 
trations at a rate of five registrations per 
second. Represented by J. A. Stowe, 
president and general manager; R. T. 
Stowe, assistant manager; George KE. 
Wells, sales manager; G. M. Yount, 
Charles E. Guerding and Fred: Roth. 

The National Brake Company, Incor- 
porated, Buffalo, N. Y., made an exhibit 
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of the “Peacock” brake. This brake is 
arranged so that there is a maximum ac- 
celeration of the brake chain at the be- 
ginning of the braking effort, and an in- 
crease of power upon the tightening of 
the brake shoe. Represented by G. 8. 
Ackley, president and general manager ; 
W. D. Brewster, secretary ; J. A. Edwards, 
W. W. Miller, E. C. Rutherford, F. D. 
Miller and John Millar. 

The Okonite Company, New York city, 
manufacturer of Okonite wires and cables, 
was represented by Captain Willard L. 
Candee and George T. Manson. 

The Consolidated Car Heating Com- 
pany, New York city, was represented by 
Francis C. Green, Cornell 8S. Hawley, W. 
S. Hammond, Jr., S. B. Keys and C. C. 


‘Nuckols. 


The Gould Storage Battery Company, 
New York city, displayed various types 
of plates for stationary and vehicle bat- 
teries. There was also a number of photo- 
graphs of recent installations in the elec- 
tric railway field. Bulletin No. 6, describ- 
ing the recent battery equipment at 
Topeka, Kan., was distributed. The com- 
pany was represented by W. W. Winship 
and W. S. Gould. 

The Standard Varnish Works, New 
York city, was represented by John C. 
Dolph. 

The Keystone Electrical Instrument 
Company, Philadelphia, Pa., was repre- 
sented by J. Frank Stevens. 

The Buckeye Electric Company, Cleve- 
land, Ohio, was represented by L. P. 
Sawyer and J. M. Smith. 

The Bryan-Marsh Company was repre- 
sented by F. H. Haughton, manager 
Chicago office. 

Rossiter, McGovern & Company, New 
York, was represented by Frank Me- 
Govern. 

The Bridgeport Brass Company, New 
York, was represented by Wiley Brown. 

The Sterling Varnish Company, Pitts- 
burg, Pa., was represented by C. L. Cool. 

The New York & Ohio Company, War- 
ren, Ohio, was represented by W. D. 
Packard. 

Among others present were Joseph P. 
Devine, Buffalo, N. Y.; H. F. Sanville, 
Philadelphia, Pa., and Charles F. John- 
son, Buffalo, N. Y. 

The National Carbon Company, Cleve- 
land, Ohio, was represented by N. C. 
Cotsbish. 

The American Steel and Wire Com- 
pany, Chicago and New York, was repre- 
sented by C. R, Sturdevant, R. K. Shep- 
pard, G. A. Cragin and F. A. Keyes. 

The Crocker-Wheeler Company, Am- 
pere, N. J., was represented by Rodman 
rilder. 

The American Incandescent Lamp 
Company, New York city, was represented 
by J. H. Purdy. 

Messrs. J. G. White & Company, New 
York city, were represented by Professor 
W. E. Goldsborough. 

The Chase-Shawmut Company, New- 
buryport, Mass., was represented by H. P. 
Moore and Frank D. Masterson. 

The Stirling-Cahall Company, New 
York city, was represented by F. A. 
Sheffler. 
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The Westinghouse Single-Phase Rail- 
way System Adopted by the New 
York, New Haven & Hartford 
Railroad Company. 

During the past few weeks a commis- 
sion of engineers has been at work inves- 
tigating electric railway systems in order 
to select one for the New York, New 
Haven & Hartford Railroad. This com- 
mission has decided in favor of the alter- 
nating-current system and has given a 
large order to the Westinghouse Electric 
and Manufacturing Company for alter- 
nating-current electric locomotives. 

The contract taken by the Westing- 
house company comprises fifteen locomo- 
tives for high-speed passenger service, 
each of which will weigh approximately 
seventy-eight tons and will be capable of 
maintaining a schedule speed of twenty- 
six miles per hour in local service with 
a 200-ton train making stops every 2.2 
miles and reaching a maximum speed of 
about forty-five miles per hour between 
stations. In express service a speed of 
from sixty to seventy miles per hour can 
be maintained with a train weighing 250 
tons. To handle heavier trains two or 
more locomotives will be coupled together 
and controlled from the forward cab. The 
multiple control system which forms a 
part of the equipment makes it possible 
for a single engineer or driver to operate 
several locomotives coupled together just 
as easily and as accurately as he can 
handle one, 

One of the important characteristics of 
the Westinghouse single-phase alternating- 
current series motors is that they will 
operate with thorough success when sup- 
plied with direct current and may there- 
fore be employed on either the alternating 
or the direct-current system. It has, ac- 
cordingly, been possible for the officials 
of the railway company to select the most 
economical system for the operation of 
their lines and at the same time accom- 
modate their equipment to the direct- 
current system now being installed by 
the New York Central & Hudson River 
Railroad Company, as the New York, New 
Haven & Hartford Railroad utilizes the 
tracks of the latter company between 
Woodland and the Grand Central depot 
in New York city. For a time the serv- 
ice will be confined to this section. 

Each locomotive will be equipped with 
four Westinghouse single-phase railway 
motors of the straight series gearless type 
and with the unit switch system of mul- 
tiple control. The motors will be per- 
manently connected two in series. On 
direct current the pairs of motors will be 
operated in series parallel and on alter- 
nating current by voltage control. The 
motors will be spring-supported and con- 
nected by flexible drive in such a way 
that all dead weight will be taken off the 
axles. On direct current each motor will 
be capable of developing a rated output of 
400 horse-power. 
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A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


Methods of Getting New Business. 


Managers are invited to contribute suggestions 








The latest publication of the Bureau 
of the Census concerning central electric 
light and power stations gives statistics 
for the year ending June 30, 1902. From 


BULLETIN oo THE 
NEW YORK 
EDIYON COMPANY 





a survey of this report it is discovered 
that private stations constitute 77.5 per 
cent of the total number of stations in 
operation during 1902. Their income 
from sale of current was $78,735,500, or 
91.9 per cent of the gross income. 








tion—has taken up in a very serious man- 
ner the problem of extending the utili- 
zation of electricity for all forms of il- 
lumination and for all varieties of power- 
transmitting apparatus. 

Contemporary with this new spirit 
which has permeated the electric light- 
ing industry throughout the country, 
there has come into being the organiza- 
tion known as the American Association 
of Licensed Incandescent Lamp Manu- 
facturers. By far the greater part of the 
manufacturers of incandescent lamps 
throughout the country are members of 
this association. It has just been an- 
nounced that Mr. William H. Blood, Jr., 
president of the National Electric Light 
Association, has appointed Paul Spencer, 
of Philadelphia; John F. Gilchrist, of 
Chicago, and Joseph E. Montague, of 
Niagara Falls, as a committee to co- 
operate with the advertising committee 
of the American Association of Licensed 
Incandescent Lamp Manufacturers in the 
matter of assisting central stations in the 
adoption of advertising methods that will 
result in increased business. The Ameri- 
can Association of Licensed Incandescent 
Lamp Manufacturers made an offer to 
the National Electric Light Association, 
at its Denver meeting, of $10,000 to he 
expended for the above purpose. The 
offer was accepted, and the above com- 
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The most important organization which 
devotes its attention exclusively to the 
progress of central-station development 
—the National Electric Light Associa- 


mittee has been appointed to complete 
plans for the work. 

Already several of the illuminating 
companies in the larger cities have made 


valuable use of various methods of pub- 
licity. 
The Denver Gas and Electric Company, 








Sapte ines 90s 
































Fig. 2. 


Denver, Col., might be said to be more 
or less a pioneer in its efforts to create 
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a popular demand for electricity, and in 
adopting well-laid plans for getting new 
business. Quite recently the territory 
served by this company has_ been 
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thoroughly canvassed by its solicitors, and 
in addition to this there were numerous 
card enquiries, follow-ups, freak circu- 
lars, guessing contests and other schemes 
which kept in the public mind continu- 
ally the advantages and ultimate necessity 
of installing electric service. 

Other companies have found it ex- 
pedient to supplement the activities of 
their solicitors by the regular publication 
» bulletins. These bulletins are eagerly 
ought for, and have been productive, in 
ry instance, of good results. 

“he bulletins issued by the New York 
‘ison Company and the Brooklyn Edi- 
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‘ELECTRIC LIGHT 


IN BROOKLYN 





‘ Retail Rate for Electric Current 


hour 

= » 1905: por kilo burni: cpap wer i 
20c decent less for one hour, or one 16 

Preset Retail Rate for Electric candle power lamp for 20 hours. 
fe ied a per ilo Lasny Het ceaybagnl eg hours to 
fect Ing 1905. per y language, juced rate means 
120 ee Se ee 
20 for 12 cents. 


lamp 20 hours 
Se || At this rate Electric Light is practically 
As Cheap As Gas 


If, under this highly favorable price condition, you desire Electric Light in your 
home—your s' store—comnusticat ares zs oe 


EDISON ELECTRIC ILLUMINATING CO. OF BROOKLYN 
Phone 4640 Main 360 Pearl Street, Brooklyn, N. Y. 


Reduction, 
Or Forty we Cont. 














FORTUNE 


“The mould of a man’s fortune is in his own hand.” 
—Freancis Bacon. 
Note that every merchant, who of late years bas made any consid- 
rable success, has had his store lighted by electricity. This is no 
nere coincidence. Light attracts. and low by choice, other 
things being equal, to the bright and cheerful establishment. 
Bacon says that a man’s fortune is in his own haod. If the man isa 
| merchant, an element in that success must be an electrical illumination. 
A the present rate. (considering reductions effected July 1, 1905) 
ou can buy electric light in Brooklyn for practically the price of gas. 
You can be up-to-date at the-same figure that it costs to be archaic. 
Which do you elect to be? Let us hear from you. 


EDISON ELECTRIC ILLUMINATING CO. of Brooklyn 


Telephone, 4640 Main. 360 PEARL STREET, BROOKLYN 
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city, where considerable competition ex- 
ists at the present time. The folder 





GENERAL ELECTRIC COMPANY 


Scuenecrapy, N.Y. 








Fie. 6. 


measures nine by fifteen inches, and folds 
twice. It is printed in black and white. 


Waa Buna Berane Caneae 


TENTH AND SANSOM STREETS 





| THE LIGHT OF THE HOME 


[were you bcs to supply your family with food, clothing, medicine, nothing 
best and finest articles are good enough. Second rate food or medicine, 
onan suit you at all, now-would it? 
i HEN why put up with second rate light? Why be satisfied with anything less than 
pestered ae te Caentaaten of your home? Lodges light at night in its effect 
and eyesight 1s as important as f or medicine. 
[E Bo light is the only artificial light which does not consume the oxygen of 
= the air nor try the eyes by and flickering. & is the only “best” 
light. We are sure you feel that the best is none too good for you; especially 
as since July 1. 1905, when an extensive reduction in rate was made, Electric 
Light in Brooklyn is Practically AS Cheap As Gas. Let us hear from you. 
Edison Electric INuminating Co. 
of Brooklyn 
360 Pearl Street, Brooklyn—Telephone, 4640 Main 


Fig. 5. 











son Company are reproduced in Fig. 1 
d Fig. 2. In the case of the New York 
mpany, the bulletin is six and one- 
shth inches by nine inches, and the il- 
mination is printed in black on a soft 
ue-green background. ‘The Brooklyn 
dison Company’s bulletin is of the same 
‘mensions, and is printed in a sepia on 
white stock. These bulletins include 
sually sixteen pages of literature, calling 
1.tention to new installations and to the 

‘rious factors which increase the popu- 
arity of the electric service. 

Fig. 3 is a reproduction of a folder of 
Six pages issued regularly by the Consoli- 
dated Gas, Electric Light and Power 
Company, of Baltimore, Md. These notes 
oa electric service are doing much to 
increase the distribution of current in that 


ne oe sais ~~ Zak se 


<_ 


a 


PHILADELPHIA arch 9th 19¢5. 


March 9th 1905. 


Gentlemen: - 

We are collecting certain data re ardiinz minuface 
turing plants in Philadelphia, and to that end Souls consi ier 
at a favor 1f yo would fill in the encloses posta! ciri, 
and mail it to us. 

The matter of economical power supply 13 30 import ant 
to us all thst any data which can oe sévured to mare existing 
files more complete wiil surely oe of value to t~e student of 
industrial conditions. 

If we cap give you any ald in te Wy of su setting 
ecoromical changes in ,our present method of power supply, do 
not heaitate to gall pon us. 

We @321 oot charge you for our time o- 3y jestions. 

awaiting your reply, #e are 

“yours very truly 
THE PHILANTI] » ZLECTRIC COMPANY. 
Dic. 3eKeMe/¥- 


Fig. 7. 


THE PHILADELPHIA ELECTRIC CO., 


Gentlemen : 
1. We are users of power. 
2. We {8 te cur power 
3. Ovr-inftallation is --22.5-__Horse Power. 
4 


. We havea { Fad Engme Plant 


5. We employ { BS chive 


6. We would be dels to hove yaw mgpetions sequeding commie 
improvements m our power supply with the underftanding that there will be no 


Lights 





charge for the same. 
ee ee 
Draw a line,through the words not applicable to your case. 
Fia. 8. 


The Chicago Edison Company and the 
Commonwealth Electric Company dis- 
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tribute a handsome monthly bulletin en- 
titled “The Electric City.” Fig. 4 is a 
reproduction of the cover page of this 
bulletin, which is very popular in the ter- 
ritory served by these companies. It 
measures ten and five-eighths by fifteen 
inches. 

Fig. 5 is a reproduction of three of a 
series of postal cards which the Edison 
Electric Illuminating Company, of Brook- 
lyn, has been distributing throughout its 
territory. These cards measure three and 
one-half by five and one-half inches, and 
are printed in various colors. 





AN ELECTRIC FAN 
WILL KEEP THE 
MERCURY DOWN 


Fie, 9. 


An attractive cover page recently issued 
by the General Electric Company, Sche- 
nectady, N. Y., calls attention to a 
domestic application of electricity—a 
direction in which there are possibilities 
of large sales of current hardly yet 
realized. This is shown in Fig. 6. 

The Philadelphia Electric Company, 
Philadelphia, Pa., which supplies a large 
territory, has had considerable experi- 
ence in the use of mailing-cards, 
booklets and follow-up systems. Fig. 
% is a reproduction of a letter of 
enquiry which has brought more replies 
than any other single piece of advertising. 
The letter is accompanied by an addressed 
postal card, which is reproduced in Fig. 
8. Fig. 9 is a reproduction of a blotter 
which was widely distributed by the Phila- 
delphia Electric Company. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


An Electrochemical Tray Battery 
for Stationary Service. 

The Smith Storage Battery Company, 
of Zoar, Ohio, has placed on the market a 
new form of tray battery. The battery is 
composed of one or more vertical piles of 
Each unit consists of a sheet of 
chemically prepared rolled lead formed 
into the shape of an ordinary pan or tray 
The bottom of each 


units. 


with flaring sides. 
tray is subjected to a special electro- 
chemical treatment, by means of which the 
active material in which the energy is to 
he stored is formed upon both sides of 
the tray bottom—that on the inside is 
usually positive, and that on the outside. 
negative. Each tray becomes within itself 
the negative plate of one cell, the positive 
plate of the next, and a connector between 





NEw TRrRAY-PLATE STORAGE BATTERY. 


the two whose conducting cross-section is 
equal to the entire plate area. 

The tray units are piled one above an- 
other with separators between, thus pro- 
viding an open space for the electrolyte 
between successive units. The whole pile 
or stack is enclosed in a dust-proof glass 
case which can be easily opened for inspec- 
tion, 

After being mixed and found to be of 
the required specific gravity, the cooled 
electrolyte is gradually poured into the 
upper tray, in which it overflows, fill- 
ing the next lower tray, which in turn 
overflows, filling the next, and so on until 
all of the trays of the pile are filled with 
electrolyte. The overflow from the bottom 
tray is caught in a tank provided for the 
purpose. 





Electrical connections are made to the 
top and bottom trays only. When any of 
the trays are to be inspected, the balance 
of the trays above may be removed like 
a stack of plates, and returned to place 
without the use of special tools. 

The batteries are rated at about 250 
square inches of superficial area per 
ampere. The manufacturers state that the 
charge and discharge rates are limited only 
by the rise of temperature which may be 
caused by an excessive rate too long con- 
A short-circuit will not buckle 
the plates or loosen the active material. 


tinued. 


The plates are composed of chemically 
pure lead, subjected before processing to a 
method of mechanical treatment called 
spinning, by means of which, without re- 
moval of material, part of the lead on each 
side of the plate is raised up into a suc- 
cession of thin leaves with one edge left 
attached to the central core. The leaves 
provide the extensive surface upon which 
the active material is eventually formed to 
fill the intervening spaces. 

This type of cell is claimed to be of 
durability. The method of 
preparation ensures a positive action at all 


extreme 


times, and a certain contact between the 
conducting members. It is also possible 
to create a large capacity in a small space, 
and the apparatus presents a neat appear- 
ance owing to its possibility of enclosure 
in a dust-proof glass cabinet. 
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A New Company to Manufacture 
Incandescent Lamps. 


The St. Marys 
Company, St. Marys, Pa., has been or- 
ganized with a capital stock of $100,000, 
to manufacture incandescent lamps. The 
company will have a factory in operation 
within sixty days, which, it is expected, 
will have a capacity of 6,000 lamps per 
day. The sales department will be well 
organized, and will be under the personal 
direction of Mr. William M. Rothschild, 
the president and general manager. The 
stockholders of the company are Senator 
J. P. K. Hall, Louis Streuber, Erie, Pa.; 
Frank Oberkirch, John Kaul, William 
Kaul, D. B. Anderson, G. C. Simons, of 
St. Marys, Pa., and William M. Roths- 
child, Cleveland, Ohio. All of these gen- 
tlemen are prominent business men in 
their various communities. 





Incandescent Lamp 


Thomson High-Torque Induction 
Test Meter. 


The General Electric Company, Sche- 
nectady, N. Y., has placed on the market 
an apparatus for the periodic calibra- 
tion of central-station and isolated-p!ant 
meters. This apparatus is designed as t\e 
Thomson high-torque induction test 
meter. 

In using this meter it is unnecessary 
that the load shall be constant, as th» 
only observations necessary are the num- 
ber of disc revolutions of the meter 
undergoing test, and the pointer indic2- 
tions of the standard meter before ai. | 
after test. Both meters integrate insta- 
taneous values, and hence it is unnecessa: 
to obtain the mean value or require an w- 
varying load. Furthermore, the meter ‘s 
so designed that one standard may ic 
used for testing meters of different capac:- 
ties covering a range from light load to 
full load. 

The test meter is enclosed in a wooden 
carrying-case provided with a strap to ai! 
in transportation. The case is made frou 
quarter-sawed oak with antique finish. | 
is ten inches by eight inches by seven 
inches in overall dimensions. 

The register is large and easily read, 
and is placed on top. This feature is par- 
ticularly advantageous when making tests 
at points of installation where there is no 
opportunity to hang up the -meter, but 
where it must be placed on the floor or 
some other place below the observer. The 
register is of the three-pointer type, the 
larger one of which reads directly in disc 
revolutions, and is subdivided into 10) 
equal parts, so that it may be read to 
hundredths of a revolution. The two 
other, and smaller, pointers make one 
revolution for each ten and 100 revolv- 
tions, respectively. It is therefore 4 
simple matter to ascertain the number ©! 
revolutions made by a disc by simp!\ 
noting the positions of the three pointe: ; 
at the beginning and end of each test. 
the full-load speed of the meter is le: 
than thirty-five revolutions per minute, » 
three-minute test at this liad may be mac 
before the indications repeat themselves 

Connections to a test meter are made }\ 
means of hinding-posts, also placed at tic 
top. 

At the left of the dial is placed a plug 
receptacle in series with the potential cu:- 
rent. ‘To the corresponding plug is ai- 
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tached, by means of a lamp cord, a pend- 
ant snap switch, the opening and closing 
of which starts and stops the meter. The 
cord is of sufficient length to permit of the 
test meter being placed at some distance 
from the operator, which may be nec- 
essary, for instance, when the meter under 
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CaAsE FOR THomson HiGH-ToRQUE 
InpucTIon METER. 
test is installed at such a height as to re- 
quire the use of a ladder. 

A little to the right of the dial is placed 
a knurled thumb-nut, by the aid of which 
the moving element may be raised from 
its jewel bearing and securely locked dur- 
ing transmission. 

A cup diamond has been adopted for 
the lower thrust bearing. The pivot is 
identical with that used for the ordinary 
sapphire bearing, consisting of a small 





NS ee ae phat de 


pi sr 





THE Tuomson Hicu-TorquE INDucTION METER 
REMOVED FROM ITs Case. 

piece of piano wire, glass-hardened and 

highly polished, inserted in a removable 

brass shaft end. 

The entire meter may be lifted from 
the case by two buttons on opposite sides, 
making it easily accessible for calibration. 
When removed from the case the meter 
will remain without support in an up- 
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right position, resting upon the magnet 
core and central casting, to which all parts 
are fastened. The potential winding is 
suitable for use on voltages ranging ten 
per cent on either side of the normal. 
Three current coils are employed, one end 
of each being connected to a common 
binding-post, and the other ends termi- 
nating in each of the three remaining 
hinding-posts, which are properly marked 
for the various ampere capacities of the 
coils attached thereto. The capacities se- 
lected as being the most generally de- 
sirable are one, ten and twenty amperes, 
which are sutlicient for testing meters 
from three to twenty-five amperes normal 
capacity. The ampere-turns of the three 
windings are equal, hence the torque is 
consiant when the meter is operating 
under the same percentage of full load for 
the individual coils. In other words, 
when using the smallest winding, with one 
ampere passing the torque is equal to that 
produced by the largest coil with a cur- 
1ent of twenty amperes. This feature is 
of the greatest importance when testing, 
meters on light loads. An extremely high 
torque nas been obtained by efficient de- 
signs. Internal losses are practically 
negligible, and the moving element is so 
light that the question of jewel wear is 
eliminated. 

A new magnet system has been de- 
signed, in which two magnets are astatic- 
ally arranged, one above and the other 
below the revolving disc. The pole-pieces 
are designed to give the greatest possible 
damping effect with any given magnetic 
density in the iron portion of the circuit. 

Instead of moving the magnet bodily, 
adjustment at full load is accomplished by 
shunting a greater or lesser number of the 
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conductor situated between the disc and 
the potential winding. The distortion of 
the flux obtained by moving the position 
of this adjusting device alters only the 
light-load accuracy of the meter, without 
affecting calibration at full load. 

In operating, the proper current wind- 
ing of the test meter is connected in series 
with, and between, the load and the meter 








CASE WITH CovER REMovED, SHowrne CorRD 
AND SWITCH FOR CONTROLLING THE METER. 
undergoing test. The potential coil is 
connected across the line between the serv- 
ice switch and meter to be tested. It is 
necessary that the meters be connected up 
in this way so that neither shall record 
the loss in the potential or current coils 
of the other, which would otherwise intro- 
duce appreciable errors at light load. The 
potential plug is inserted in the receptacle 
placed at the left of the dial, and after 
ascertaining that the disc of the test meter 
is rotating counter-clockwise, the test 
meter is stopped by opening the pendant 
snap switch, and the readings cf the 
pointers noted. The test meter should 
then be started simultaneously with the 
counting of disc revolutions of the meter 
being tested, and again 
stopped by opening the 
snap switch, after which 
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the required number of 








revolutions are taken 
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CONNECTIONS OF PORTABLE TESTING METER. 


magnetic lines that would otherwise pass 
through the disc. Four movable angle- 
pieces attached to the magnet poles pro- 
vide the necessary means for adjustment. 

Accuracy at light load is obtained by 
moving a lever at the bottom of the meter 
to the right or to the left, as may be re- 
quired, thus shifting a small rectangular 


jaa 


and the positions of the 
pointers again noted. 
The difference in the 
pointer indications be- 
tween first and last read- 


s 





ings gives the total num- 
ber of dise revolutions of 
the test meter. The 
watt-hours recorded by the two meters are 
in each case equal to the product of dise 
revolutions and their respective constants, 
hence the relative accuracy is given by the 
ratio of these products. A sufficient num- 
ber of revolutions should be taken to make 
negligible any errors of observation in 
reading the pointer indications. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


FOUR-TRACKING THE BROOKLYN SUBWAY—The counsei for 
the rapid transit commission has secured the last of the consents to 
the construction of a four-track subway in Fulton street, Brooklyn, 
N. Y. This consent gives the commission the number required to 
proceed with the work without applying to the courts, and the work 
of four-tracking the subway through Fulton street can be begun 
at once. 


ELEVATED TRAINS OVER THE NEW WILLIAMSBURG 
BRIDGE—The bridge department of the city of New York has an- 
nounced that elevated trains will be in regular operation next spring 
on the Williamsburg bridge. A spur wi.l connect the Brook.yn 
elevated system with the Williamsburg end of the bridge, and work 
will be begun on this new structure very soon. The cost will be 
borne jointly by the Brooklyn Rapid Transit Company and the city 
of Brooklyn. 


GERMAN ELECTRIC LOCKOUT—Despatches received from 
Berlin, Germany, announce that the Allgemeine Elektricitiits Gesell- 
schaft and the Siemens & Halske Company have decided to shut 
down their works and stop the employment of about 10,000 of their 
hands. This will affect the cable works of the Allgemeine company 
on the upper Spree, and the dynamo works of Siemens & Halske 
at Charlottenburg. It is said that the workmen contend that, owing 
to the high price of wheat and other articles,-their wages are in- 
sufficient. The electrical companies of Berlin employ at least 60,000 
men. 


INDIANA ELECTRIC RAILWAYS—A recent compilation of 
statistics concerning Indiana electric railways places the capitaliza- 
tion of the twenty-two principal companies in the state, showing a 
total authorized capital of $128,350,000 with a total issue of $103,- 
947,500. This is divided into stock outstanding of $54,217,500, and 
bonds issued of $49,730,000. The interest at five per cent on the 
bonds amounts to $2,486,500. The net earnings last year were 
$3,025,000. The twenty-two systems include a total mileage of 1,207 
miles in operation. By the close of the current year this will be 
increased to about 1,500 miles. The gross earnings of all roads in 
the state reporting last year were $6,839,012. The operating expenses 
were $3,813,171, leaving net earnings of $3,025,841. 


TROLLEY LINE BETWEEN NEW YORK AND CHICAGO— 
Announcement has been made of efforts of New York, Chicago and 
Indianapolis capitalists to bring about an organization with a capital 
of $75,000,000, to merge a number of street railway lines into a single 
system linking Chicago with New York. Efforts have been made 
to purchase the Chicago Electric Traction Company, and it is under- 
stood that this system has now been sold to a syndicate of Indiana 
capitalists. The proposed route is over the Chicago Electric Traction 
Company’s line to Harvey, I1l.—twenty-nine miles; from Harvey to 
Kankakee, Ill., by way of the Chicago & Southern Traction Com- 
pany’s system; from Kankakee to Lafayette, Ind., by the Indiana- 
polis, Lafayette & Western; from Lafayette to Indianapolis by way 
of the Indianapolis & Northwestern Traction Company; from In- 
dianapolis to Columbus, Ohio, by the Indianapolis & Eastern Rail- 
way; from Columbus to Toledo, Ohio, by the Columbus & Eastern; 
from Toledo to Cleveland over the Lake Shore Electric Company, 
and from Cleveland to Buffalo over the Cleveland, Painesville & 
Eastern Railway. Between Buffalo and New York the route has not 
yet been determined upon. It is expected that certain lines of the 
Public Service Corporation of New Jersey will be utilized. 


NEW NORTH RIVER TUNNEL—The Interstate Tunnel Railway 
Company of New York, and the Interstate Tunnel Railway Com- 
pany of New Jersey have filed articles of incorporation at Albany 
and Trenton. These companies have been organized to construct a 
tunnel under the North river, from a terminus in Jersey City, at 
Erie and Twelfth streets, to a terminus under Chambers street be- 
tween Broadway and the Brooklyn bridge terminal in the borough 
of Manhattan. The system is to provide better means of communi- 


cation between the business parts of the city of New York and the 
territory served by the Public Service Corporation of New Jersey. 
This company operates lines in the counties of Hudson, Essex, 
Passaic, Union and Middlesex. The system embraces about 550 
miles of track. The Public Service Corporation proposes to supple- 
ment its existing facilities in New Jersey by a new, direct, high- 
speed line from Newark, with communication without changes to 
the proposed tunnel in Jersey City, thus affording direct transporta- 
tion from its terminus in Newark to the City Hall in New York in 
fifteen minutes. The projected tunnel will almost parallel the tunnel 
constructed by W. G. McAdoo between Jersey City and Church and 
Cortlandt streets, New York city. The McAdoo tunnel is owned by 
the Hudson companies, four of whose directors are directors of the 
Interborough Rapid Transit Company. The backers of the Inter- 
state Tunnel Railway Company are also interested in the Metro- 
politan Street Railway Company. The Interstate Tunnel Railway 
Company ot New Jersey is incorporated with an authorized capital 
stock of $7,500,000. The incorporators are Thomas N. McCarter, 
Charles A. Sterling, Albert B. Carlton, Mark T. Cox, John B. Mc- 
Donald, Herbert H. Vreeland, John D. Crimmins, Robert A. C. 
Smith and Henry D. McDonald. 


NEW INCORPORATIONS. 


RALEIGH, N. C.—Rose Hill Telephone Company, Duplin County. 
$10,000. 


FAIRFAX, MO.—Fairfax Telephone Company. 
$18,000 to $24,000. 


DULUTH, MINN.—Hibbing Water, Light and Power Company. 
Changed to Crowley Electric Company. 


PORTLAND, ME.—Windham Telephone and Telegraph Com- 
pany. $10,000. President, J. Hacker Hall, treasurer, Hiram C. 
Hawkes. 


GUTHRIE, OKLA.—Quay Rural Telephone Company, Quay. 
$2,000. Incorporators: J. W. Shipley, of Hutchinson; P. H. Stultz, 
C. M. Prowant. 


ALBANY, N. Y.—Camden Home Telephone Company, Camden, 
Oneida County. $25,000. Directors: J. F. Stockwell, Oswego; B. D. 
Stone, A. C. Woodruff, Camden. 


INDIANAPOLIS, IND.—Valparaiso Lighting Company, Val- 
paraiso. $150,000. Directors: C. H. Geist, C. B. Kelsey, H. W. 
Noble, Edward Clifford, D. S. Davis. 


MADISON, S. D.—Sioux Falls Interurban Electric Railway Com- 
pany. $500,000. Incorporators: R. F. Brown, J. F. Bleeg, Eugene 
Saenger, G. W. Abbott and George W. Pettigrew. 


COLUMBUS, OHIO—The Newark, Utica & Mount Vernon Trac- 
tion Company. $10,000. Incorporators: C. S. Morse, F. A. Crane, 
Frank L. Beam, Dwight Sapp and A. J. Wilson. 


SCRANTON, PA.—Northern Electric Street Railway. $15,000. 
Directors: Frederick E. Scott, M. J. Murray, Jr., of Scranton; H. 
D. Jones, of Harrisburg, and C. P. Adams, of Carlisle. 


JEFFERSON CITY, MO.—Sikeston Ice, Light and Power Com- 
pany, Sikeston. $25,000. Incorporators: Charles D. Matthews, Jr., 
Edward C. Matthews, Joseph E. Armstrong, Reese B. Boyce and 
J. Handy Moore. 


COLUMBUS, OHIO—Illinois & Indiana Electric Railway Company. 
To construct an electric railway from East St. Louis easterly and 
southeasterly through the counties of St. Clair, Washington, Clin- 
ton and Marion to Centralia, Ill. $2,500. Incorporators: F. J. 
Kerrus, Jerry J. Kane and others. 


MONTGOMERY, ALA.—North Alabama Railway, Light and 
Power Company, Albertsville. To build an electric line in DeKalb, 
Etowah, Marshall and other counties that may later be determined 
upon. $100,000. Incorporators: J. G. Elrod, W. A. Elrod, W. M. 


Increased from 


Coleman, George M. Rains, T. B. McNaron and Boykin & Brindley. 
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PERSONAL MENTION. 


MR. HOWARD S. REYNOLDS has taken formal charge of the 
Helena (Mont.) Light and Traction Company. 


MR. CARROLL BAKER, youngest son of Mr. E. B. Baker, for- 
merly general superintendent of the Southern New England Tele- 
phone Company, died at Las Vegas, N. Mex., last week. 


MR. HOWARD H. BALLIETT has accepted a connection with 
the sales department of the St. Marys Incandescent Lamp Com- 
pany, of St. Marys, Pa. This company has been organized recently 
to manufacture incandescent lamps on an independent basis. 


MR. H. C. SPAULDING, assistant sales manager of the Triumph 
Electric Company, Cincinnati, Ohio, reports that the business of the 
New York office, 39 Cortlandt street, has been very brisk and that 
the company is continually enlarging its distribution in this field. 


MR. V. C. GILPIN, who has a most extensive acquaintance among 
electrical people, has finished the special work in which he was 
engaged with the Perkins Electric Switch Manufacturing Company, 
and will open an office at 39 Cortlandt street, New York city, for 
the representation of electrical manufacturers. 


MR. R. T. McCOMAS, assistant general manager of the Cincin- 
nati & Suburban Telephone Company, Cincinnati, Ohio, was a visitor 
in New York this week. While here a private banquet was tendered 
him by Captain W. L. Candee, of the Okonite Company. Among 
other old-timers present were Messrs. Henry W. Pope and Geo. T. 
Manson. Cincinnati now has over 30,000 Bell telephones in use, and 
fully sixty per cent of them are in residences. In respect to the use 
of residence telephones, Cincinnati is said to be in the lead of any 
city of its population. 


PROFESSOR R. W. HARGRAVE has been appointed to the chair ° 


of electrical engineering in the Georgia School of Technology. Pro- 
fessor Hargrave graduated from Rollins College, Georgia, and has 
had a practical experience in mechanical work extending through a 
period of six or eight years. Following his practical work, he en- 
tered the University of Wisconsin, and after a four years’ course 
graduated in mechanical and electrical engineering. Upon gradua- 
tion he was appointed an instructor in the University of Wisconsin, 
where he remained three years, at the same time taking a post- 
graduate course in electrical engineering. For three years he was 
associated with the General Electric Company, and in the fall of 1904 
accepted an assistant professorship in the University of Michigan. 
It is from this position that he goes to the Georgia School of Tech- 
nology. 


MR. WILLIAM M. ROTHSCHILD, 
who has been elected president 
and general manager of the St. 
Marys Incandescent Lamp Com- 
pany, St. Marys, Pa., was born 
in Frankfort-on-the-Main, Germany. 
He came to America some fifteen 
-years ago and has ever since been 
identified with the electrical in- 


to July of the present year, he 
was general manager and treas- 
urer of the Independent Incandes- 
cent Lamp Company, of Cleveland, 
Ohio. For the previous five years 
he was general sales agent of the 
Fostoria Incandescent Lamp Com- 
pany, Fostoria, Ohio. Because of 





MR. WILLIAM M. ROTHSCHILD. 
his knowledge of the intricacies of the technical and commercial 
sides of the electrical business, he has been successful in enlisting 
the cooperation of a number of substantial Pennsylvania capitalists 
in his new company. 


ELECTRICAL SECURITIES. 

A perusal of the list of prices of securities at the end of the 
week would indicate that all along the line there had been slight 
declines. As a matter of fact prices held very steadily up to the 
last day of the week, when there was a little rush to cover, with 
a consequent slight drop in prices bid for prominent industrials. 
A notable exception to this, however, was United States Steel and 
some of the tractions. The decline, however slight, is hardly in 
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dustry. For nearly two years, up 
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agreement with the general business sentiment. Everywhere confi- 
dence and buoyancy continue to rule. The grain crops are taken 
to be assuredly bountiful, and bank clearings, railway earnings 
and similar indices point out a condition of prosperity. Within 
the past two weeks several railroad systems have made public the 
reports for their fiscal year, all of which have been eminently 
satisfactory. Another improving circumstance is also witnessed 
in the raising of new capital in many quarters for the expansion 
and betterment of existing plants. With the steel-makers complain- 
ing of a glut of orders and the labor situation apparently well 
in hand, there is every evidence that this will be a rousing good 
winter from every point of view. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 23. 


New York: Closing. 
Pe ag Re Ey eee 691% 
CO oo ose he ec ecenwcavarsa 182 
COE a 6 on a 655s o wesewccaeenccwewa 179 
Interborough Rapid Transit................ 214 
Hinge Coumty Tieetrics . ... ccc. scence cece 200 
Miamshattem TIGVGGGd <5 <n icc ccc ccecscccenee 165 
Metropolitan Street Railway................ 128 
New York & New Jersey Telephone........ 168 
Westinghouse Manufacturing Company...... 180 


Directors of the Westinghouse Electric and Manufacturing Com- 
pany have declared the regular quarterly dividend of 2% per cent 
on the preferred and the assenting and non-assenting stocks, payable 
October 10. 

The income account for the year ended June 30, 1905, of the 
Interborough Rapid Transit system, including the operations of the 
subway division for eight months and five days, is as follows: 
gross, $16,837,370; expenses, $7,397,384, leaving net of $9,439,986; 
other income, $491,040, a total of $9,931,026; interest, rent, etc., 
$3,647,105, leaving a balance of $6,283,921; 7 per cent on Manhattan 
Railway stock, $3,864,000, making the net increase $2,419,921; less 
dividends of $2,362,600; surplus, $57,421, as compared with $1,225,726 
for 1904. 


Boston: Closing. 
American Telephone and Telegraph.......... 141 
Edison Electric Illuminating................ 250 
Masnaehusetia MIGCtiie. < .6cccccccccccuccecss 59 
New England Telephone..................+. 135 


Western Telephone and Telegraph preferred 97 

A dividend of $1.50 per share will be paid October 16 to stock- 
holders of record of the American Telephone and Telegraph Company 
at the close of business on September 30. The transfer books will 
be closed from October 2 to 14, inclusive. The company’s instru- 
ment statement for August is as follows: gross output, 127,928; re- 
turned, 58,390; net output, 69,538. The total number of instruments 
now outstanding is 15,215,098. 


Philadelphia: Closing. 
Electric Company of America............... 11 
Electric Storage Battery common............ 85 
Electric Storage Battery preferred........... 85 
py ON OO ee eee 8% 
Philadelphia Rapid Transit................. 28 
United Gas Improvement.................... 98% 


At the Philadelphia Rapid Transit Company’s annual meeting 
P. A. B. Widener and George H. Earle, Jr., were reelected directors, 
two directors being elected each year. The stockholders approved the 
leases of several small lines of which the company owns all the 
stock. The annual report of the Philadelphia Rapid Transit Com- 
pany for the year ended June 30, 1905, shows that the receipts from 
all sources were $16,374,626, and the cost of operation, licenses, 
taxes and fixed charges, $16,266,416, leaving a net profit of $108,210. 
There was built during the year 28.72 miles of new road which is 
now in operation. The total trackage of the system is now 554 
miles. 

Directors of the Electric Storage Battery Company have declared 
the regular quarterly dividend of one and one-quarter per cent on 
both stocks, payable October 2 to stockholders of record Septem- 
ber 28. 


Chicago: Closing. 
CCE TEETER CCOLE CREEL 138 
Celene Hi BAM oie ook ods cinwinleicccinnciens 159 
Metropolitan Elevated preferred............. 70 
National Carbon COMMOR.........cccccccess 60 
National Carbon preferred.................. 11544 
URE eC CO ec 6 oie icccccccecs nee 8% 
Union Traction preferred................... 37 
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TELEPHONE AND TELEGRAPH. 
TANGERINE, FLA.—A telephone line is being built to Lellwood 
and Tangerine. 


GREENSBURG, PA.—The Bell Telephone Company has extended 
its system from Irwin to Stewartsville. 


MIDDLETOWN, N. Y.—The Middletown Telephone Company 
will erect a line from Middletown to Goshen. 


EASTON, N. Y.—The Easton Telephone Company has completed 
a line connecting Johnsonville with twenty miles of the surround- 
ing district. 

WINNIPEG, MANITOBA—The Bell Telephone Company has 
over 5,000 subscribers in Manitoba, about 500 of whom have been 
added since July 1. 


MARQUETTE, MICH.—The Michigan Telephone Company has 
completed the work of installing a central energy system at 
Escanaba, at a cost of $40,000. 


GLOUCESTER CITY, N. J.—The rural telephone system of 
Gloucester County now has over 500 subscribers. During August 
eighty-five telephones were installed. 


ALLENTOWN, PA.—A number of farmers of Vera Cruz and 
Limeport will construct a telephone line to Hosensack, where it 
will connect with the present system. 


CAMDEN, N. Y.—The Camden Telephone Company at a recent 
meeting elected the following officers: president, L. P. Havlin; vice- 
president, B. D. Stone; secretary, B. S. Osborne; treasurer, M. 
Stanley. 


BLOOMINGTON, ILL.—The Central Union Telephone Company 
is arranging to connect Bloomfield, Bloomington, Nashville and Co- 
lumbus, via the Calvert station. Spencer and Ellettsville are also 
to have service. 


ADA, MINN.—The Norman County Telephone Company has 
assumed control of the Ada exchange and reduced the rates on tele- 
phones. Connection with cooperative lines in the county will be 
perfected in the near future. 


HARVEYVILLE, PA.—The new Harveyville telephone system 
has been merged with the Farmers’ Telephone and Supply Com- 
pany. Connection will now be had with the Pennsylvania Tele- 
phone Company’s line at Benton. 


LOWVILLE, N. Y.—The Black River Telephone Company, of 
Lowville, has purchased the Citizens’ Telephone Company, of Black 
River, and added it to its system. The Citizens’ Telephone Com- 
pany has an exchange of fifty-seven telephones. 


SHERMAN, TEX.—At a meeting of the directors of the recently 
organized North Texas Telephone Company final arrangements were 
made for the construction of the proposed line from Sherman to 
Gainesville, via Southmayd, Pottsboro and Woodbine. 


BAINBRIDGE, N. Y.—At the meeting of the Bainbridge & Guil- 
ford Telephone Company the following officers were elected: presi- 
dent, Otto Ives; secretary, C. N. Smith; treasurer, Oscar Fletcher; 
directors, G. J. Spohn, Alvin Sherwood and S. A. Reynolds. 


ALLENTOWN,. PA.—The management of the Consolidated Tele- 
phone Companies, of Pennsylvania, has arranged to make many 
much-needed improvements to the independent system in Allentown. 
The principal of these is an automatic switchboard, costing $68,000. 


OSWEGO, N. Y.—The Ontario Telephone Company has filed with 
the county clerk a mortgage for $200,000. The mortgage is given 
to the United States Guaranty and Trust Company, of New York, 
and was filed by Elisha B. Powell, attorney for the company. It 
is given to provide for proposed improvements. 


UTICA, N. Y.—The Home Telephone Company has inaugurated 
a direct service between Utica, Amsterdam, Schenectady, Troy, 
Albany, Saratoga, Glens Falis and other places in eastern New York. 
The new territory to which Home telephone subscribers now have 
access includes 275 stations, having over 16,000 telephones. 


WARREN, OHIO—A deal has been completed whereby the 
stock held by Warren people in the Home Telephone Company, of 
Jamestown, N. Y., has passed into the hands of an eastern syndi- 
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cate represented by T. F. Lane. The Jamestown company was 
organized about six years ago and has about 3,000 telephones. 


TROY, N. Y.—The Hudson River Telephone Company has se- 
cured control of the Franklin Telephone and Telegraph Company, 
operating the telephone system in Saranac Lake. The parent con- 
cern of the Franklin is the Adirondack company, which was incor- 
porated in 1899 with a capital of $5,000, was later increased to 
$12,000 and recently to $25,000. 


CLEVELAND, OHIO—Cleveland and Cincinnati will soon be 
connected by telephone. It is learned that the Big Four will extend 
its system, which was installed between Cleveland and Galion and 
between Galion and Bellefontaine eight months ago. It is now 
the plan to install telephone service over the telegraph wires from 
Galion to Cincinnati, also from Springfield to Sandusky. 


SAN ANTONIO, TEX.—The petition of the Bandy Telephone 
Company to erect a telephone line on the Bandera road has been 
granted by the county commissioners. The new line will extend 
a distance of fifty miles from San Antonio to Bandera and will 
connect with all outlying towns and ranches between these two 


points in Bexas and Bandera counties which have no telephone 
service. 


PADUCAH, KY.—The property of the People’s Independent Tele- 
phone Company has been sold to foreclose a mortgage for $252,000, 
held by the People’s Bank, of Wilkesbarre, Pa. E. L. Barbour, of 
Wauseon, Ohio, was the highest bidder, getting the plant for $80,- 
000. The sale was a necessary formality before the plant could be 
taken over by the Paducah Home Telephone Company, recently 
organized for the purpose. 


ROME, N. Y.—I. H. Griswold and T. M. Brush, directors of the 
Rome Home Telephone Company, have resigned, and their places 
have been filled by the election of George L. Fuller, of Rochester, 
and C. H. Poole, of Utica. The company expects to: expend about 
$5,000 in improving and extending its lines. A. L. Ketcham has 
been appointed assistant superintendent and secretary of the com- 
pany in charge of the local exchange. 


DRYDEN, N. Y.—The Northern Tioga Telephone Company has 
made a five-year contract with the Bell company for outside con- 
nections. The Northern company has heretofore been unable to 
connect with Owego. Under the contract the Bell company closes 
its offices at Newark Valley, Berkshire, Richford and Harford Mills. 
The independent company will conduct its local offices and busi- 
ness the same as before and receive its own rentals and tolls. 


CHARLOTTE COURT HOUSE, VA.—The stockholders of the 
Central Telephone Company held their annual meeting at Char- 
lotte Court House. The old officers of the company were all re- 
elected, and are as follows: president, W. H. Smith; general mana- 
ger, W. G. Williams; secretary and treasurer, John B. Faris. The 
company has extended its line to Lynchburg and has connections 
with the city system. It also has connections with several other 
telephone systems. 


LEWISTON, PA.—A telephone line has been completed by mer- 
chants and professional men of McVeytown on the one side and 
thirty-five farmers of Bratton township on the other. Wires are 
strung throughout the highways of the entire township. The 
project was that of Milton Harshbarger and E. S. Kauffman, both 
residents of the township. They agreed to furnish the wire and 
pay the expense of stringing it if the farmers would furnish the 
poles and pay for the expense of setting them. In addition to 
this each subscriber pays five dollars per year rental for his tele- 
phone. 


MILWAUKEE, WIS.—The consolidation of the Valley Telephone 
and Telegraph Company, of Green Bay, and the Fox River Valley 
Telephone Company, of Appleton, has been formally perfected with 
the following list of officers: president, J. S. Van Nortwick, Apple- 
ton; vice-president, W. E. Fairfield, Green Bay; secretary, J. P. 
Hoeffel, Green Bay; treasurer, W. F. Hayes, Chicago; directors, 
L. C. Schilling, W. E. Fairfield, Green Bay; C. F. Spaulding, W. F. 
Hayes, Chicago; W. F. Davis, Milwaukee; J. S. Van Nortwick, 
J. M. Baer, J: McNaughton, D. E. Reese, Appleton. The company 


decided to start work on the main toll line between Green Bay 
and Appleton as soon as the necessary arrangements can be made. 
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ELECTRIC RAILWAYS. 


KAUKAUNA, WIS.—Owing to the lack of support at the Green 
Bay end of the proposed line from Madison to Green Bay, the north 
end of the road will be extended from Appleton junction north 
through Shawano to Crandon on the Soo Railroad. 


TRENTON, N. J.—The Perkasie-Doylestown trolley line has com- 
pleted its survey and has secured nearly all the rights of way. 
Work will be started as soon as possible. The company has $200,000 
common stock; $300,000 preferred stock, and is bonded in the sum 
of $500,000. 


MUNCIE, IND.—Contracts have been closed by the Indianapolis, 
New Castle & Toledo Traction Company for the right of way not 
already secured for the-Muncie-New Castle division, and officers of 
the company state that the work is to be started within a month and 
possibly sooner. 


OAKLAND, CAL.—The Oakland Traction Company has been 
granted a franchise. The ordinance provides that. the company 
shall pay two per cent of the gross receipts of the line into the city 
treasury after the expiration of five years. The company will not 
be allowed to carry freight. 


NEENAH, WIS.—The Wisconsin Traction, Light, Heat and Power 
Company, of which John I. Beggs, of Milwaukee, is the head, is 
making a survey around the lake from Brighton Beach to Clifton 
and Fond du Lac for an electric road. It is proposed to operate this 
line in connection with the lines running between Neenah and 
Kaukauna. 


CAMDEN, OHIO—Directors of the Interstate Traction Company, 
which is projecting a traction road from Dayton to Connersville, 
Ind., via the Soldiers’ Home, Farmersville, Camden and Liberty, 
Ind., at a recent meeting decided that work would begin this fall, 
and perhaps be completed by July 1, 1906. H. E. Long, of Dayton, 
was elected manager, and J. D. Borriff, secretary. The work will 
be pushed rapidly. 


WARSAW, N. Y.—The extension of the Buffalo & Susquehanna 
Railroad from Wellsville to Buffalo is nearing completion. Work is 
being pushed on the road from Belfast to Arcade. The connection 
with Buffalo, pending the completion of the road from Arcade, will 
be made by means of the Buffalo, Arcade & Attica Railroad, which 
the Buffalo & Susquehanna people have recently acquired, con- 
necting with the Erie Railroad at Attica. 


ANDERSON, IND.—The Indiana Union Traction Company has 
completed all work on its new nine-mile extension from Anderson 
to Middletown, by way of Mounds Park. Since the Middletown 
line has been in operation interurban cars have been running on a 
ninety-minute schedule to Middletown and return. The time will 
be reduced to one hour. Between Anderson and Mounds Park local 
cars make twenty-minute trips. 


TOLEDO, OHIO—The Patrick Hirsch Construction Company has 
placed all contracts for the building of the Toledo, Ann Arbor & 
Detroit, and the work is being pushed. Arbuckle-Ryan & Company, 
of Toledo, has been awarded the contract for placing the steam 
plant for the operation of the power-house at Petersburg. The con- 
tract for the electrical equipment has been let to the General Electric 
Company, and the cars will be furnished by the Niles Car Company. 
of Niles, Ohio. About four miles of track have been laid in the 
vicinity of Petersburg. 


WASHINGTON, PA.—An important link in the connection of 
Pittsburg and Wheeling by trolley has been provided for by the 
organization of a company to build a line from Washington to Clays- 
ville, eight miles. Back of the scheme are D. M. Clark, J. R. Kuntz, 
W. P. Chambers, J. Y. Scott, J. L. Thistle and E. A. Willetts. The 
proposed road will start at Main street, Washington, strike west- 
ward to Crothers, on the Baltimore & Ohio Railroad, and almost 
parallel this line into Claysville. At the latter point it will connect 
with the extension of the Wheeling & Elm Grove road, which is to 
be completed in a few months. At the Washington end it will be 
extended eighteen miles to Finleyville to meet the Pittsburg & Char- 
leroi line. An application for a charter has been made and as soon 
as the necessary papers are secured right of way will be got and the 
construction of the road hastened as much as possible. 
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ELECTRIC LIGHTING. 


HOUGHTON, MICH.—The plans for the new municipal electric 
lighting plant for the village of L’Anse have been completed. 

EDWARDSVILLE, ILL.-—Divernon is to have an electric lighting 
plant, the village board having closed a contract for its installation. 

AMESBURY, MASS.—George E. Gale, of Boston, has purchased 
a controlling interest in the Amesbury Electric Lighting Company. 

DOVER, N. J.—The Morris County Traction Company is nego- 
tiating for the purchase of the plant of the Dover Electric Light 
Company. 

MONROE, MICH.—-By a vote of 460 to 102 the city rejected the 
proposition to sell the municipal lighting plant to the General 
Construction Company, of Detroit, for $25,000, with a ten-year con- 
tract and franchise. 


LOCKPORT, N. Y.—The Lockport Gas and Electric Light Com- 
pany has agreed on a contract, which was duly executed with the 
Niagara, Lockport & Ontario Power Company, whereby the light 
company will take power from the power company, commencing 
November 1, 1905. 


CHICAGO, ILL.—N. W. Halsey & Company and Howard, Sim- 
mons & Company have purchased $1,400,000 Western United Gas 
and Electric Company first refunding mortgage five per cent gold 
bonds. This company owns and operates plants located at Joliet, 
Aurora, Elgin and La Grande. 


ELGIN, ILL.—The installation of new arc lamps under the 
traction company contract has been begun. According to the terms 
of the lighting contract, entered into February 20, the traction com- 
pany is to make a cut of ten dollars per lamp on the new ones, 
making the price per year forty-eight dollars, as against fifty-eight 
dollars per year for each of the 247 lamps in use when the contract 
was signed. 


OGDENSBURG, N. Y.—A meeting of the stockholders of the 
St. Lawrence River Power Company was held recently, for the 
purpose of getting the consent of the stockholders to the creation 
and issue of twenty-year first mortgage bonds on the property of 
the company, for the sum of $1,500,000. The meeting voted to give 
the mortgage. This money is to be used in making improvements 
on the canal, and part of this work is in progress now. Other and 
greater improvements are in contemplation. 


MANCHESTER, N. H.—The latest acquisition of the Manchester 
Traction, Light and Power Company in the way of power privileges 
is the purchase of the mill property, dam and water rights of the 
P. C. Cheney Company’s pulp mill, at Grasmere. The mill and dam 
are about half-way between Kelley’s and Gregg’s falls on the 
Piscataquog river, at both of which places the Manchester company 
has electric power stations. The waterfall at the Cheney dam is 
twelve feet. The company now controls about all the available 
power privileges about Manchester outside those of the Amoskeag 
corporation. It has reached out as far north as Bow and Pembroke, 
where Garvin’s falls are located, and has besides the stations at 
Gregg’s and Kelley’s falls, a substation at Hooksett. 


ST. LOUIS, MO.—The National Light and Improvement Company, 
having its principal offices in the Bank of Commerce Building, 
St. Louis, Mo., owns and operates several gas, electric light and street 
railway companies in the Southwest. The company was originated 
in May, 1905, with a full paid capital stock of $2,000,000, and an 
authorized capital of $10,000,000. The company, in addition to 
operating properties owned by it, is prepared to finance gas, electric 
light, street railway and water works properties, and to assist the 
management of such properties in valuing them for the purpose of 
issuing bonds, in arranging consolidations, and in adding to existing 
equipment or reconstructing throughout such properties. A list 
of the officers and directors of the company follows: officers— 
Henry C. Scott, president; S. M. Dodd, vice-president; C. W. Koiner, 
secretary and treasurer. Directors—Henry C. Scott, president 
Laclede Power Company, St. Louis; S. M. Dodd, president American 
Brake Company, St. Louis; Thomas H. West, president St. Louis 
Union Trust Company, St. Louis; George L. Edwards, of A. G 
Edwards & Sons, bankers, St. Louis; C. S. W. Packard, president 
Pennsylvania Company, Philadelphia; W. Hinckle Smith, of E. B. 
Smith & Company, Philadelphia; George B. Post, Jr., of Post & Flagg, 
New York, 
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THE COLUMBIA BATTERY COMPANY, Milwaukee, Wis., has 
been formed to manufacture storage batteries for electric vehicles. 


THE DE LA VERGNE MACHINE COMPANY, New York city, 
has published a Peabody table of the properties of saturated steam. 
This is to be distributed by mail. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., is 
distributing two bulletins, Nos. 355 and 357, describing direct- 
current belt-driven generators and Christensen air-brake equip- 
ments, respectively. . 


W. R. BRIXEY, 203 Broadway, New York city, manufacturer 
of “Kerite’” wires and cables, is distributing to patrons a glass 
desk weight, embellished with a very good photograph of that 
well-known gentleman. 


THE REEVES ENGINE COMPANY, 85 Liberty street, New 
York city, through its Chicago manager, Mr. Joseph B. Hall, has 
arranged with the Dwyer Heating and Plumbing Company, St. Paul, 
Minn., to handle the territory tributary to St. Paul. F. J. Spriggs, 
M. E., will be in charge of engineering matters for the Dwyer 
company. 


STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt street, 
New York city, is again calling attention to some of the special 
features of the Faraday skeleton bell. This time the descriptive 
matter concerns the frame of the bell which is reenforced with a 
number of ribs to prevent the casting from cracking or breaking 
when secured to an uneven wall. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY, Rochester, N. Y., reports having closed contracts for 
switchboards for the following places: Mount Pleasant, Ill.; Hunter, 
N. D.; Union, Wis.; Harris, Pa.; Des Moines, Iowa; Roann, Ind.; 
Tower Hill, Ill.; Olathe, Kan.; Rochester, N. Y.; Truro, Iowa; 
Kalama, Wash., and a number of cities in Minnesota. 


THE F. BISSELL COMPANY, 226-230 
Huron street, Toledo, Ohio, has adopted 
a unique trade-mark shown herewith. This 
trade-mark will be used in al]l the adver- 
tising of the owner and will be adopted 
as a distinguishing mark on all the com- 
pany’s manufactured product. 





THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, 
Ohio, has issued a new catalogue designated as section D descrip- 
tive of charging and manipulating apparatus for iron and steel 
works equipment. The work is handsomely illustrated, and, in 
addition to views of single pieces of apparatus, there are numer- 
ous typical illustrations of plants in active service. A large ma- 
jority of this apparatus is electrically driven and controlled, and 
the book is worthy of careful study. 


THE AUTOMATIC VENTILATOR COMPANY, 100 Broadway, 
New York city, has secured the adoption of its automatic ventilator 
by the Philadelphia Rapid Transit Company. Forty steel cars, built 
by the Pressed Steel Car Company, each car equipped with twelve 
sets of ventilators, have been ordered. Sixty additional cars will 
be secured later on, similarly equipped, making 100 in all. This 
ventilator is being adopted by a number of steam roads, and is re- 
ceiving commendatory attention throughout the country. Mr. J. H. 
Carson is the general sales manager. 


MACHADO & ROLLER, INCORPORATED, 203 Broadway, New 
York city, has established a branch office in the Monadnock Build- 
ing, Chicago. The office will be in charge of Mr. H. I. Shire, 
formerly of the New York office. It is intended to carry a large 
and varied assortment of the standard Whitney instruments so as 
to be able to make prompt deliveries to the local trade. Secondary 
standards for comparison purposes will be kept on hand at the 
Chicago office, and there will also be facilities for making simple 
repairs. The company was led to open this branch by the rapidly 
increasing popularity of the Whitney instruments and the increased 
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demands for other lines which the company handles in that sec- 
tion of the country. 


THE AMERICAN SILK MANUFACTURING COMPANY, 311 
Walnut street, Philadelphia, Pa., makes a specialty of producing silk 
waste products for machinery wipers for power plants of every de- 
scription. This material is claimed to be impossible of spontaneous 
combustion, even if piled up in a heated and oily condition. By 
means of a special washing compound the wipers may be used 
over and over again, and the material is said to clean the apparatus 
very thoroughly, possessing features, the manufacturer claims, which 
place it in advance of cotton waste for this service. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has placed on the market an electrical cigar-lighter. This is 
described in a neat folder which has been issued quite recently. 
Other material from the publication bureau of the General Electric 
Company describes electrolier key and keyless sockets, G. E. stand- 
ard key and keyless sockets, concentric diffuser for incandescent 
lamps, enclosed fuse cutouts and fuses, the Thomson high-torque 
induction test meter, new high efficiency, high candle-power incan- 
descent units, the synchronism indicator and generating station 
and substation switchboards for continuous-current railway systems 
operated from three-phase generators. A valuable publication is 
entitled “Electricity vs. Steam for Train Haulage.” This contains 
an article by W. B. Potter entitled “Developments in Electric Trac- 
tion,’ and an article by L. R. Pomeroy entitled “The Electrification 
of Trunk Lines.” 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, has 
recently completed a high-frequency alternator for laboratory ex- 
perimental work for the American De Forest Wireless Telegraph 
Company. The machine is of two kilowatts capacity, 110 volts, 
833 cycles. During extended tests this machine was run for hours 
as high as 5,000 cycles. In designing this generator the engineer- 
ing department adopted the inductor type, the laminated stationary 
armature having 200 slots and the rotor one-half that number of 
teeth. Especial attention was given to the mechanical design to 
ensure stability of all the parts. The rotor, which is twenty-five 
inches in diameter, was made of two rings of steel each forged 
from a solid piece of metal, the periphery being slotted to form the 
poles. These rings were shouldered and assembled on a heavy 
steel disc, through the hub of which passes a short heavy shaft 
of tool steel. Heavy phosphor-bronze bearings are used, lubri- 
cated by ring oilers. The machine, while of a somewhat novel 
appearance, is attractively constructed and handsomely finished. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, II1., 
announces a decided revival in its foreign business. Mr. J. W. 
Duntley, president of the company, has recently returned from 
Europe, where six weeks were spent. While abroad the Fraserburgh 
and Berlin factories were started up, and manufacturing arrange- 
ments perfected in Russia. These factories are now running in 
good shape, with sufficient business to keep them constantly occu- 
pied for several months. Mr. Duntley states that the foreign busi- 
ness promises, during the next few years, to rival the American 
business. The American factories are running to their maximum 
capacity night and day, and although a number of the latest im- 
proved automatic machines have recently been installed at each 
factory, the company is unable to keep pace with the business offer- 
ing. Further improvements are to be made at an early date. Mr. 
Duntley brought home with him several large orders, including 
orders for several hundred air-cooled Duntley electric drills. The 
bulk of the orders for electric drills are coming from fields here- 
tofore impossible to interest in the air tools. While in England 
and on the Continent tests were made with eminently satisfactory 
results. In addition to this foreign demand domestic enquiries, 
as noted above, are extremely heavy for all classes of tools and 
appliances as well as compressors, as many as forty compressors 
being quoted upon in a single day. Several large orders for com- 
pressors and tools have been received recently, among which are 
those for a 2,000-foot compressor for the Buffalo plant of the Ameri- 
can Shipbuilding Company; a 1,000-foot compressor for the Hunting- 
ton shops of the Chesapeake & Ohio Railroad, and a 1,200-foot 
compressor for the Norfolk & Western Railroad. There has been 
a total of 157 Franklin compressors sold during the past ninety 
days. 








